






































ENGINEER'S NOTEBOOK II 




































































t 
























A HANDBOOK 

OF INTEGRATED CIRCUIT APPLICATIONS 








































































































BY 






















































HI 


















FORREST 

M. 

MIMS 








































CONTRIBUTING 

EDITOR 


















POPULAR 

ELECTRONICS 








F 


























































































































































































































































































































































































































































FIRST 

EDITION 














































SECOND 

PRINTING - 

- 

1982 































iCOPYRIGHT © 1982 BY RADIO SHACK, A DIVISION OF TANDY 
CORPORATION, ALU RIGHTS RESERVED, PRINTED IN THE 

UNITED STATES OF AMERICA, 



CONTENTS 


READ THIS.,. 2 

INTRODUCTION 5 

HOW TO USE THIS BOOK 5 

REVIEWING THE BASICS 6t9 

I. DIGITAL INTEGRATED CIRCUITS 11 

A, MOS/CMOS INTEGRATED CIRCUITS (introduction) 12-13 

GATE PACKAGES 14*23 

RAMS (memories) 24-27 

SEQUENTIAL LOGIC 28~38 

B. TTL/LS INTEGRATED CIRCUITS (introduction) 39 

GATE PACKAGES 4Q-47 

COMBINATIONAL LOGIC 48-51 

SEQUENTIAL LOGIC 52-63 

BYTE WIDE BUS BUFFERS AND LATCHES 64*68 

II. LINEAR INTEGRATED CIRCUITS (introduction) 69 

VOLTAGE REGULATORS 70-76 

operational amplifiers 77-87 

LED FLASHER 88-89 

LED dot/bar driver 90-94 

CLOCK MODULE 95 

TIMERS 96-104 

PHASE-LOCKED LOOPS 105-108 

12-KEY TONE PAD 109 

VOLTAGE AND DATA CONVERSION 110-116 

AUDIO AMPLIFIERS 117-119 

SOUND EFFECT CHIPS 120-125 

OPTO ISOLATORS 126*128 


INTEGRATED CIRCUIT INDEX 


TTL/tiS 


CMOS/MOS 


DEVICE 

PAGE 

DEVICE 

PAGE 





7400/74LS00 

40-42 

4001 

16 

7402/74LS02 

45 

4011 

14-15 

7404/74LS04 

46 

4013 

28 

7408/74LS08 

43 

4017 

32-33 

74LS32 

44 

4027 

29 

7447 

48 

4042 

30 

7448 

49 

4049 

20 

7473 

54 

4050 

21 

7474/74LS74 

53 

4066 

22-23 

7475/74LS75 

56 

4070 

18-19 

7476 

55 

4081 

17 

7490/74LS90 

58 

4511 

36 

7492 

59 

4528 

31 

74LS123 

52 

4553 

34-35 

74LS138 

50 

2102L 

24-25 

74154 

51 

2114L 

26-27 

74LS161 

61 

CEX-1200 

109 

74LS164 

63 

MC14553 

34-35 

74LS175 

57 

MM5369 

37 

74192 

60 

MM58 37 

38 

74193 74LS193 62 

PCIM-161 

95 

74LS240 

64 



74LS244 

65 


74LS245 

68 


74LS367 

47 

NOTE: The 

CEX-1200 

74LS373 ■ 

66 

12-Key Tone Module 

74LS374 

67 

and the PCIM-161 



LCD Clock 

Module 

are located in the 

Linear section al- 


device 

555 

556 
558 

565 

566 

567 
741C 
1458 
3909 
7555 
7805 
7812 
7815 
7905 
9400 
DAC801 
LF353N 
LM317T 
LM324N 
LM334 
LM337T 
LM3 39 
LM350T 
LM377 
LM383 
LM38 6 
LM723 
LM1877 
LM3900N 


LS chips consume 
less power than TTL 
equivalents. Use 
LS chips, when possi¬ 
ble, for battery 
powered circuits. 


NSM 3916 

SAD 1024 

SCS11C3 

SN 7.6.47 7. 

SN76488 

TD£2002 

TIL 111 

TIL 119 

TL084C 

TL431 

TL507C 


PAGE 

96-99 

100-101 

102-103 

105 

112 

106-108 

77-80 

81 

88-89 

104 

70 

70 

70 

71 

110-111 

114-115 

82 

72 

84 
116 

73 
86-87 

76 

119 

118 

117 

74 
119 

85 


NOTE: 

TTL and LS 

though both incor¬ 

MOC 

3010 

127 

pliips 

are generally. 

porate CMOS/MOS 

MOC 

5010 

128 


94 

124-125 

127 

120-121 

122-123 

183 

126 

126 

83 

75 

113 


NOTE: Many of these 
chips are best cate¬ 
gorized as analog . 
Linear is the popu¬ 
lar term. 


INTRODUCTION 


Since the original Engineer's Speaking of circuits, unless other- 

Notebook was published in 197 9, wise acknowledged, the circuits in 

Radio Shack has made many changes this notebook were designed by me 

in its line of integrated cir- specifically for this publication 

cuits. Engineer's Notebook II or were adapted from these sources: 

reflects thesie [changes with the 

addition of 22 new chips and 1 . Applications information pub-: 

modules and some 84 new circuits. lished by the manufacturers of 

Chips no longer sold by Radio the Various integrated circuits. 

Shack have been deleted. 

2. My engineering notebooks. 

Dave Wolf, Radio Shack's parts 

buyer, and Dave Gunzel, Radio 3 . "Experimenter's Corner" and 

Shack's publications director, "Project of the Month," two 

have invested many hours review- columns I write each month for 

ing draft,versions of the new Popular Electronics magazine, 

circuits. I'm appreciative of 

their many helpful suggestions Thanks to Radio Shack's solderless 

and the freedom they nave allowed breadboards, you can assemble most 
me in the selection of circuits. of the circuits very quickly. I 

hope you have as much fun experi¬ 
menting with them as I have! 



r&xnjuX M.. Mm**, 

» *E 















HOW TO 

i USE THIS 

BOOK 



To squeeze the maximum number 
of circuits into this notebook, 
only essential information is 
provided. Therefore you will 
want to use this notebook in 
conjunction with Radio Shack's 
"Semiconductor Reference Hand¬ 
book" and other data books. 

For a quickie review of impor¬ 
tant components and construc¬ 
tion tips, read the next few 
pages. The remainder of the 
notebook is divided into two 
major sections: digital and 
linear. The digital section 
is further divided into two 
major IC families: MOS/CMOS 
and TTL/LS. The chips in each 
section are organized accord¬ 
ing to function, not numerical 
sequence. 

Though most circuits in this 
book can function on their own. 


consider them as building blocks 
you can connect to other circuits 
to accomplish new applications. 
Experiment! Change resistors artd 
capacitors in RC circuits to alter 
frequencies and timing. Add new 
functions. Above all, work w th 
as many different fchips as you can! 
If you've always used TTb, you'll 
be impressed with the operating 
flexibility of CMOS. If your 
forte is digital logic, you'll be 
amazed at what you can do With an 
op-amp. Finally, keep a record 
of your experiments and circuit 
designs. A notebook with a grid 
ruling like this one is best, but 
a 504: s pi ral notebook is OK. 

For beginners only....Be sure to 
read the next few pages! Begin 
with simple chips (gate packages, 
timers, op-amps, etc.), and you'll 
soon be ready for more advanced 
circuits and projects. Have fun! 









REVIEWING THE BASICS 


INTRODUCTION 

"Can I use a 0.22 uF capacitor 
instead of a 0.10 uF unit?" 

"Is it OK to substitute a 
12,000 ohm resistor for a 
10,000 ohm unit?" 

This section will tackle these 
common questions and many 
Others. Master them, and you 
will be well prepared to tack¬ 
le the circuits in this book! 


Resistors limit the flow of 
electrical current. A resist 
tor has a resistance (RJ of 1 
ohm if a current (I) of 1 am¬ 
pere flows through it when a 
potential difference JE) of 1 
volt is placed across it. In 
Other words: 




R - ^ (or) I 

= lorl E 5= 

IR 



J- 




These handy formulas form 
Ohm’s law. Memorize them! 
ton'll use them often. 

Resistors are identified by a 
c o 1 or -Code: 



W 

r 

5 

& -—- 

1 

! 

1 


COLOR 

BLACK 

BROWN 

RED 

ORANGE 

YELLOW 

GREEN 

BLUE 

VIOLET 

GRAY 

WHITE 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


0 

1 

2 

3 


10 

too 

1000 


A fourth color band may be pre¬ 
sent . It specifies the tolerance 
of the resistor. Gold is ± 5% 
and silver is ± 10%. No fourth 
band means ± 20%. 







1,000. 

RESISTORS 




2.0,000 
ohm or 


Since no resistor has a 
tolerance, it's often OK to sub¬ 
stitute resistors. Fpf example, 
it's almost always OK to use a 
1.8K resistor in place of a 2.OK 

unit, dust fry id stay within 
10-i20% of the specified value. 

s K mean? It's short for 
2QK means 20 x 1,000 or 
hms. Mis short for meq- 
,000,00Q ohms. Therefore 
a 2.2M resistor has a resisfahde. 
of 2,200,00 0. ohms. 

Resistors which resist lots of 
current must be able to dissipate 
the heat that's produced, Always 
use resistors with the specified 
power rating! Np power, rating 
specified? Then it's usually OK 
to use l|/4 or i/2 watt units. 

Almost every electronic circuit 
uses resistors.. Here are three 
of the most import!ant applications 
for resistors: 

1. Limit current to. LEDs, transis¬ 
tors, speakers, etc. 

2. Voltage division. For instance: 


+ !OV 

* 


Rl 

IK 


n 


5 

100,000 

1 


6 

1,000,000 


— 



7 

10,000 ,1000 




8 

100.000.000 





9 

(hohe) 









The voltage at ? is 
I x R2. I means the 
current through R1 and 
R2. So I ~ 10/(R1 +-R2) 
or 0.005 amperes. 

Therefore, ? £ (0.005) 
x (1000) or 5 volts. 

Note that the total 
resistance of R1 and 
R2 is simply El + R2. 
This rule provides a 
handy trick for mafind 
custom resistances. 








Voltage dividers are used to 
bias transistors: 


VOLT AGE 
DIVIDER 



They're also a convenient 
source of variable voltage: 

+ \o v 


'OTENTlOMETaR 

CVARlAB : E. 

RESISTOR) 


O-IO VOLTS 




And they're useful in voltage 
sensing circuits. See the 
comparator circuits in this 
notebook. 

3. They control the charging 
time of capacitors. Read on.., 


CAPACITORS 


Capacitors store electrical 
energy and block the flow of 
direct current while passing 
alternating current. Capaci¬ 
tance is specified in farads. 
One farad represents a huge 
capacitance so most capaci¬ 
tors have values of small 
fractions of a farad: 

1 microfarad (uF)= 10 6 farad 
1 picofarad (pF) = lO -1 ^ farad 
or 

1 uF = 1,000,000 pF 

The value of a capacitor is 
usually printed on the compo¬ 
nent. The uF and pF designa¬ 
tions may not be present. 
Small ones marked 1-^1000 are 
rated in pF; larger ones 


marked .001-1000 are rated in uF. 

Electrolytic capacitors provide 
high capacity in a small space. 
Their leads are polarized and 
must be connected into a circuit 
in the proper direction. 


I THESE leads MUST go 

_„ TO THE MOST POSITIVE 

COmnECTiom Poiwt. 

Capacitors have a voltage rating, 
it's usually printed under the 
capacity marking.. The voltage 
rating must be higher than the 

•highest, ex a cted vo 1 tage: (usually.i 

the power, suppiy.L voltage.!....;. . ;... .. 

Caution: A capacitor can store a 
charge for a considerable time 
after power is remoyed. This 
charge can be dangerous] A large 
electrolytic capacitor charged to 
only 5 or 10 volts can melt the 
tip of a screwdriver placed across 
its leads] High voltage capaci¬ 
tors can store a lethal charge] 
Discharge a capacitor by careful 
ly placing a resistor (IK or more; 
use Ohm's law) across its leads. 

Use only one hand to prevent 
touching both leads of the capac* 
itor. 

Important capacitor applications: 

1. Remove power supply spikes. 
(Place 0.01-0.1 uF across power 
supply pins of digital ICs. Stops 
false triggering.) 

2. Smooth rectified AC voltage 
into steady DC voltage. (Place 
100-10,000 uF across rectifier 
output.) 






f\ _I 

RECTI PiER 
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DC signal while pass- 

SEMICONDUCTORS 

ignal. 



4. Bypass AC signal around a 
circuit pr; to ground. 

5. Fiilter out unwanted portions 
ot a fluctuating signal. 

6. Use with resistor to inte¬ 
grate a fluctuating signal: 


o— 


flft 


.AA. 


7. Or to differentiate a 
fluctuating signal: 




-Vy- 


8. perform a timing function; 
PRESS 


fcj&r 


R 

TvW 

C 

-ie- 


x 


c will quickly charge... then 
slowly discharge thrpjigh R. 


9. Store a c harge to keep a 
transistor turned off or on. 

10. Store a charge to he dumped 
thro ugh a flashtube or LED in a 

fast and powerful pulse. 

Can you substitute capacitors? 

Jn most cases changing the value 
of a capacitor 10% or even 100% 
will not cause a malfunction, 

but circuit operation may he 
affected. In a timing circuit, 
for example, increasing the 
value of the timing capacitor 
will increase the timing period. 
Changing the capacitors in a 
filter will change the filter's 
frequency response. Be sure to 
use the proper voltage rating. 
And don't worry about the differ¬ 
ence between 0.47 and 0.5 uF. 


Usually made from silicon. Be sure 
to observe all operati ng restric¬ 
tions . Brief descriptions of iim* 
portant semiconductor devices: 


DIODES 

Permit current tb flow ih but one 
direction (forward bias). Used 
to rectify AC, allow current to 
flow into a circuit but block its 
return, etc. 




ZENER DIODES 

. „ zener diode s a voltage regu¬ 

lator . In this typical circuit, 
voltage exceeding the diode's 
breakdown voltage is shunted .to 
ground: 

IK 

^ q — i—AAA.. y i 4*' ^ 

JLj Out 3 

IN A 01 OUT (V) cl 

O - i . yc GWD 



Dl = (*> VOLT zEneR DIODE. 


3 i. m 


Zeners can also protect vo ltage, 
serisifive CQiftp_onp.jri.ts grid prQyidje 
a convenie nt r^feiienc e voljtc ae. 

LIGHT EMITTING DIODES 

LEDs emit green, yellow, red or 
infrared when forward biased. A 
series resistot should be Used to 
limit current to less than the 
maximum allowed: 



fi-€3 - 


_ v cc - Vled 


LED n 


LED 


Example: V LED of red 
LED is 1.7 volts- For 
a forward current 
(LEDj) of 20 mA at: 
V cc = 5 volts, R = 

165 ohms. Don't ex¬ 
ceed LEDj!! 
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Infrared LEDs are much more 
powerful than visible LEDs, 
but their radiation is total¬ 
ly invisible. Use them for 


object detectors and communi¬ 


cators . 

TRANSISTORS 

In this notebook, transistors 
are used as simple amplifiers 
and switches that turn on LEDs. 
Any general purpose switching 
transistors will work. 

INTEGRATED CIRCUITS 

Since an IC is a complete cir¬ 
cuit on a silicon chip, you 
must observe all operating re¬ 
strictions. Reversed polarity, 
excessive supply voltage and 
sourcing or sinking too much 
current cap destroy an IC. Be 
sure to pay close attention to 
the location of the power sup¬ 
ply pins! Most ICs are pack¬ 



aged in 8, 14 or 16 pin plast 
DIPs (Dual In-line Packages). 
A notch or circle is near pin 


When the IC is right side up 
pin 1 is at lower left: 


MANUFACTURER 

(MOTOROLA) 


PART NUMBER 
(^OZI) 


CP7824 


A nc 

>tch or c 




y 

f' 










?a= i8ia 

IH = ZM th vae eK 


Incidentally, a date code may not 
be present, but other numbers may 
be...and the date code is not al¬ 
ways below the device number: 



2im. gofofc 


Store ICs in a plastic cabinet if 
you can afford one. Or insert 
them in rows in a styrofoam tray 
{.the kind used for meat in a gro¬ 
cery store). CAUTION: Never 
store MOS/CMOS ICs in ordinary 
non-conductive plastic. See p. 12. 

CIRCUIT BUILDING 

Build your circuits on a solder¬ 
less breadboard to make changes 
and find bugs. Then make perma¬ 
nent versio 4 s. Radio Shack plas¬ 
tic modular sockets {276-173, etc.) 
are ideal. Thhy include two sock¬ 
et rows for power supply connec¬ 
tions and snap rails for attaching 
sockets together. Parts and wires 
can be inserted directly into the 
holes in the socket. 

For permanent circuits, use Radio 
Shack PC boards. Catalog numbers 
276-024 and 276-151 are ideal for 
simple IC projects. Use larger 
universal PC boards for more com¬ 
plex projects (276-152 & 276-157). 
You can cut them into smaller 
sections with a nibbler tool or 
small saw. 

I prefer to use wrapping wire for 
IC projects. Insert wrapping sock¬ 
ets in board and make connections 
with a Wire-Wrapping tool (such as 
276-1570). Apply wrapping wire 
directly to leads of transistors, 
resistors, etc. and solder in 
place. 

IC 

WRA PPIHG SOCKET 
Un\vER%AL Pc goARD 
trapping, w/nee 
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DIGITAL INTEGRATED CIRCUITS 


INTRODUCTION 

DiGiTA-L ic* ape r-state devices 

one STATE- 15 NEAR O VQLTS OR 
GROUND (LOW OR 4 ) AND the other 
IS NEAR THE JC'S SuPA Y VOLTPs&B. 

4high or h). substitute, o pop l 
and I FOR H AND DIGITAL XCi 
Can process individual Binary 
Dibits (Bits) or MULTIPLE SIT WORDS. 
A h-bit word is a nibble and Am 
8 -BlT WORD IS A BYTE. 


THE BINARY SYSTEM 

il'S VERY HELPFUL TO Know THE 
FIRST l> BINARY NUMBERS. IF o = l 
AND / * H t THEY APE : 


O - L 
I r II 

2-4 

3 - L 

H ~ L 
5 A 
G - L 
7 *" A 


L L L 8 l_ H L L L 

LLP 9-HLLH 

L H L JO - H L H L 

L H H II - H L p f4 

hu hl-hhu 

H L h II - H H A H 

H HL H-HHHL 

HH H IS-HHHH 


Mote that lull £ 0 ) is as much 4 

toUMBER AS Any OTHER iWUMBER.. 

LOGIC GATES 

Logic Circuits ARE .&Ap£ BVL inter¬ 
connecting IVUO OR MORE OF THESE 


AND 


L 

H 

H 


H 

L 

H 


L 

L 

H 



out 


OR 



OUT 


A —| 

B - 



NAND 


H 

H 


H 

L 


NOR 



OUT 


EXCIUSIVE-OR 



OUT 

























0 

_^.OUT 


A b! 

|_o 

UT 




L. L 

r 

L 



EXCIUSIVE-NOR 

YES (BUFFERS 

OUT 

NOT (INVERTER) 

3-STATE LOGIC 

control. 


A B 

OUT 

4 L 

L 

L H 

H 

H L 

H 

H H 

H 

A B 

OUT 

L A 

H 

L H 

L 

H L 

L 

H H 

L 

A B 

OUT 

L L 

L 

L H 

H 

H L 

H 

H H 

| L 

A B 

OUT 

JL L 

H 

4 H 

L 

H L 

, L 

H H 

1 H 

A. 

Our 

L 

L 

H 

H 

A. 

OUT 

L 

H 

H 

4 



control 


OUT 



OUT 


Control 

A 

Out 

OUT A & 

O UT L 

L 

L 

L L 

ii L 

H 

H 

A H 

H H 

X 

Hl-2 


Control 

A 

OUT 

L 

L 

H 

L 

H 

L 

H 

X. 

Hl-2 


Hl-ri; OUTPUT IN High IMPEDANCE STATE. 








INTRODUCTION 


HANDLING PRECAUTIONS 


MDS ICs CAN CONTAIN MORE FUNC¬ 
TIONS PER CHIP THAN TTL/iS AND 
ARE VERY EASY TO USE. MOST CHIPS 
IN THIS SECTION ARE CMOS (COM¬ 
PLEMENTARY MOS). THEY CONSUME VER^ 
LITTLE POWER AND OPERATE OVER A 
+ 5-IS VOLT RANGE. CMOS CAN BE POW¬ 
ERED BY THIS.’ 


A CMOS CHIP IS MADE FROM PMOS 
AND NMOS TRANSISTORS. MOS MEANS 
£AETAL - &X1DE -^ILICoN (OR SEMICONDUCTOR^ 
P AND N REFER TO POSITIVE AND 

negative channel mos transistors. 

AN NMOS TRANSISTOR LOOKS LIKE THIS: 


OUT 


9 VOLTS 
(BATTERY) 


L ALUMINUM 

2. SI O, 

3. SILICON 


4SISTOR IS IDENTICAL 
> AND N REGIONS ARE 
THE SlQi (SILICON DIOXIO|) 
GLASSY FU.M THAT 
ND INSULATES THE METAL 
he Silicon substrate. 
WHY A MOS TRANSISTOR 


supply maoe from a tso 
SEE the linear section 


EXCHANGED 


incidentally, YOU CAN POWER A 
cmos circuit from two series 
connected pen light cells, BUT 

A 9-11 VOLT SUPPLY WILL GIVE 
BETTER PERFORMANCE. 


OPERATING REQUIREMENTS 


L THE INPUT V 
EXCEED Vw» 1 ( 

THE HOH9 AND 


Should j 

exceptions 


capacitor 


2. avoid, if possible, Slowly rising 

AND FALLING INPUT SIGNALS SINCE 
THEY CAN CAUSE EXCESSIVE POWER 
CONSUMPTION. RISETIMES FASTER 
THAN 15 MICROSECONDS ARE BEST. 


HOLE 


PREVENT STATIC DISCHARGE'. 


I. NEVER STORE MOS IC’s IN NONCON 
DOCTIVIE PLASTIC "SNOW," TRAYS, SAGS 
OR FOAM. 


3. ALL UNUSED INPUTS MUST BE 
CONNECTED TO Vft* (+) OR V»* (GND). 
OTHERWISE ERRATIC CHIP BEHAVIOR 
AND EXCESSIVE CURRENT CONSUMPTION 
WILL OCCUR. 


2. Place mos xct pins down on an 
aluminum foil sheet or tray when 

THEY ARE MOT IN A CIRCUIT OR 
STORED IN CONDUCTIVE FOAM. 


H. NEVER CONNECT AN 
SIGNAL TO A CMOS Cl 
the Power is off. 


3. USE A BATTERY POWERED IRON TO 

Solder mos chips, do not use an 
AC POWERED IRON. 


5. OBSERVE HANDLING PRECAUTIONS 


m 

+ (v„) 



n 



H- 



3 

a 

rt 

T! 




GND 


_ 






INTERFACING CMOS 


3. CMOS LED DRIVERS 


I, IF SUPPLY VOLTAGES ARE EQUAL 


Vdd = +S-IS V 

GLOWS 
WHEN 
Vp6(+S-I5v) HIGH- 


GLOWS 

WHEN 

LOW, 


PUU.VP 

RESISTOR 


LEO CURRENT) 


USE IOOO OHMS FOR MOST 


APPLICATIONS. 


CMOS LOGIC CLOCK 


CMOS 


Many circuits in this sect 
require A Source of Pulses 


a simple 


clock 


Z. DIFFERENT SUPPLY VOLTAGES 


T1PICAL VALUES'. R=IQOK 


OK to USE H0*i9 ... But Much more 


CMOS TROUBLESHOOTING 


j nPut s 


GO SOME WHERE 


INSERTED INTO 

? 


E XC H,gT? IF SO, SEE 1-2 
ID MAKE SURE THE OUTPUT 

overloaded. 


NOTE THAT CMOS MUST BE POWERE 
BY AT LEAST S VOLTS WHEN 
CMOS IS INTERFACED WlJTR TTL. 
OTHERWISE THE CMOS INPUT WILL 

Exceed Vdp. 


H, Does the Circuit orey All cmos 
operating Requirements ? 


5 - have Tou forgotten a connection 


H 5 







l-fl 

V<TN 

t—, 







r* f l 

ry 







curremt 

WILL EE 

REQUIRED. 












pj 

k_ F0R 

L 



CMOS 



vinH 
















CAUTION 


BATTERS 


IOOK 


D 1 MORE 


TO 

INCR6A 

LJ 

jG 

AN SOU! 
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QUAD NOR GATE 
HOOI 

AN IMPORT AMT CKOS BUILDING 

Block chip. its high impedance 

INPUT MAKES POSSIBLE M ORE 
APPLICATIONS THAN THE. TTL 7HOZ/ 
7HL.SOT QUAD NOR GATE. 


BOUNCELESS SWITCH 

Vdo 



GATED TONE SOURCE 



tone . Frequency is about ikh 





important: connect All unused 
INPUTS to P/a/ 7 OR. H. 

INCREASED OUTPUT DRIVE 



INVER TER NOR. GATE 

USE THIS METHOD TO INCREASE. 
CURRENT THE HOOl CAN SOURCE 

OR Sink, ok to A op more G<4tbs. 


LED FLASHER 



R S LATCH 



LED FLASHES l-Z TIMES / SECOND. 

OR GATE 
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QUAD AND GATE 
4081 


BUILDING BLOCK CHIP. USE 
FOR BUFFERING AND LOGIC. 
NOT AS VERSATILE AS *1011. 


AND GATE BUFFER 


1 rr-LJ H 


IN - OUT 


NAND GATE 

Vt>D ^DD 


3 




A B OUT 

L L H 

L H H 

H L H 


Vic 40HS H H 


NOR GATE 

Vdd 


t r \ 

73 Hos'l 
B 


Vpo 

Li-V?N 

__ 'lo&lj 

[TWf 


vny out 


A 6 our 

L L H 

L H L 

H L A 

W H L 


H-INFUT NAND GATE 


V 0d (+5-I5v) 



DIGITAL TRANSMISSION GATE 


ENABLE 


IN 

E Out 

L 

L L 

L 

H L 

M 

L t- 

H 

H H 


J-taoei) 


AND-OR-INVERT GATE 




Vm\h 

M 08 l I - 


l/pp 

^ )^0 y 

. OUT 


^ - AB 

C D 

OUT 

X X 

X X 

H 

I i 

X X. 

L 

/ i 

1 1 

L 


H-INPUT AND GATE 


Vdd 



Vpp 


y IM 



, t.. 


fW \3 

V P p 

A 

-p \3 


c 3 'l 

' -ii 4 * _ 

B 




v —HVh\M 

d rte/ - 


C 

d _hoen 


AB CD 

OUT 

H H H H 

L 

XX XX 

« 







D 

| OUT 

H 

H 


X 

L 




QUAD EXCLUSIVE-OR GATE 
H070 

THE OUTPUT OF EACH GATE GOES 

Low when Roth inputs ape 
Equal. the output Goes high 
IT THE INPUTS ARE UNEQUAL. 
tAAN Y APPLICATIONS INCLUDING BINARY 

Addition, Comparing &/nary Words 
And Phase Detection. 



Vod (+3-15 v) 


Important: Connect unused inputs 

TO PIN 7 OR IH. 


CONTROLLED INVERTER 


I -SIT COMPARATOR 


THIS Circuit is Also A HALF-ADDER 
WITHOUT A CARRY output. 



v 00 



BINARY FULL ADDER 



H-BIT COMPARATOR 


CARRY IN 


DETERMmes IF TWO H-BIT WORDS 
ARE EQUAL. 

u HIHT-' USE 

VftD V W> H0II 

, { If VolZ is 

-, UNAVAILABLE. 


CARRY 

OUT 


Vz Hcno 


1,7,3* %HO *f«J 


'l 4070 


IF DC6A = D'c'&'A* 
output is low. 

OTHERWISE OUTPUT 


Vb HOHR 


is high, use 


Second half of 


Yo IZ AS INVERTER TO REVERSE OPERATION. 


18 


LEO STOPS GLOWING WHEN THE 
INPUT FREQUENCIES ARE EQUAL* 







03 > 


QUAD EXCLUSIVE-OR GATE (coM-rmueo) 

H070 

EXCLUSIVE-NOR 3-INPUT EX-OR 



Vfco* 3 TO IS VOLTS 


icj = Vh 

Y070 

A B 

OUT 

FREQUENCY varies 

WITH Vop '• 

icz = Vo 

UOH9 


H 




L L 


frequency 

AMPLITUDE 



L rt 

L 






H L 

L 

5 

2.Y MHi 

5,5 V 



H H 

H 

10 

MM* 

8. 0 V 
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II. 0 MHz 

12. . 0 V 


C 

D 

E 

F 

G 

H 


8-INPUT EX-OR 


SQUARE WAVE GENERATOR 

Vot> 



HOIO 



RISE TIME “ SO hi ANOSECOWDS 
FREQUENCY - Z MHz WHEN 
Vod = 10 VOLTS 







HEX INVERTING BUFFER 
HOH 4 * 

Ini addition to standard 
Logic. AnD Ckaos To Trt 
INTERFACIN&, often used 
IN OSCILLATORS And puz.se 

generators, for low current 

APPLICATIONS, USE. 401/ CONNECTED 
AS INVERTER. (OK TO USE 4011 FOR 
CIRCUITS ON THIS PAGE..') 

CLOCK PULSE GENERATOR 



NOTE UNUSUAL LOCATION 

of power Supply p/ws. 



SQUARE WAVE GENERATOR llllt _ Af , 1/w 

LINEAR I OX AMPLIFIER 
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HEX NON-INVERTING BUFFER 
4050 


/fcl IS 



CMOS 


OUT 


VfaMOS-O 


CMOS 


5UT 


PRIMARILY IMTENOED FOR 
INT ERFACING CMOS TO TT*_. 
Supplies more current 
THAN STANDARD CMOS. 


Important: All unused inputs 
must co to pin i or a. 


OUTPUT EXPANDER 


NOTE UNUSUAL LOCATION 
OF POWER SUPPLf FINS. 


OUTPUTS 


1,2,3 = Vi 4OS0 


LOGIC PROBE 


14, 4oso 


NPUT 


LED GLOWS 
WHEN INPUT 

i / nij/ 


INCREASED OUTPUT DRIVE 


Vdd . 

1,2,3,4- * 2j 

Vs 4050 I_LA 


CMOS TO CMOS 
AT LOWER 


CMOS TO TTL/LS 
AT LOWER Vcc 


OUTPUT BUFFER 


CMOS 


CMOS 


Vdd I EXCEEDS Vdd 2. 
I - Vfe 4050 


I = '/fa HOSO 
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QUAD BILATERAL SWITCH 
HOi* 


one. of rt 
CMOS CHIPS 
CONTROL FOUR. ANALOG 

Close. A switch 
its control Pin 
Resistance. 

OPEN 
CONTROL 
OFF RESISTANCE 
OUTPUT ) AND 


MOST VERSATILE 
P/NS A , 6, C Aa/O d 

switches. 
BY CO/VAJ£CT/A/6 
TO Vdo . OA/ 

250 OHMS. 

A SWITCH 8Y CONNECTING /TS 
PIN TO ORpOND £P/N t) . 

° OHMS. X/0 (/A/Pt/ 
O/X P/NS ARE PEVERSU 


DATA BUS CONTROL 


DATA SELECTOR 


DATA B 
IN 


DATA IS 


B DATA 


DATA 

OUT 


CONTROL 


DC BA INPUT U, 


t-QAD 


KEEP ALL 
DATA SELECT OTHERS L. 


DIGITAL TO ANALOG CD/A) CONVERTER 


THIS /s a/ot A 

LINEAR P/A converter, 
/nstead IT PRODUCES 
A PSEUDO-RANDOM 
OUTPUT THAT RANGES 
PRQM 3.0fe S.CZ 
VOLTS (\Vdp =< ?V). 

USE to' DRIVE H.P% 
VCO OR PRODUCE 
UNUSUAL WAVEFORMS. 
R-H7/C AND 2R = /00K. 


ANALOG 



HOGG 

Voo 
_ t 



V 

A _ L 


jaJ 

A__UZ 


1J!L_ 









QUAD BILATERAL SWITCH 


( continued) 


40 t>i> 


PROGRAMMABLE GAIN AMPLIFIER 


0000 TO nil At DCBA <3 
R WJ OF FROM R TO R / IS 


PROGRAMMABLE FUNCTION GENERATOR 


BHHHHnijfBO!!! 



> Ololo Vot> • 5-15 V 


Rl- RIO = 

iok trimmer Pots 

PRODUCES 

PROGRAM 

RE PETIT 1 l/E 
HEIGHT OF 

10 - STEP IVAPEFORM. 

EACH STEP VIA RI-PIO. 


















102H-BIT STATIC RAM 
2I02L 


A7 A8 A9 CE out IM +5 GND 
M »S I \h\ 131 U\ n| 101 <?| 



79LS/93 


R/w 


fJOTE unusual LOCATION 
OF POWER SUPPLY PlAJS. 

(A0-A9: Address inputs) 


WRITE. (LOADS Bit at PIN ll) AS A5 R/w Ai A2 A3> AM AO 

READ (OUTPUTS bit AT pinJ 12) 

Wl z (output ENTERS third state) 


1029 I-BIT STORAGE LOCATIONS ADDRESSEO 
BY PIN/S AO-A9. TTL/LS COMPATIBLE. 
CS(CHIP enable) IluPuT CONTROLS R/W 
(READ/WRITE) OPERATIONS). 3”STATE OUTPUTS. 


CLEA 

(when 


OPERATION 


J9, 

_JL 79/93/ 

lie 

79LSI93 

8 


2I02L ADDRESSING CIRCU 

ft . 1 i ^ *T 


79195/ 

_I9 

JL 79LSI93 
ID 


CLOCK 


ADDRESS 
LINES TO 


2102L 3 


II 12 U 3 

6 v 6 6 THE ADDRESS INPUTS MUST BE 

IN OUT CE Z/w STABLE DURING R/W OPERATIONS, 









2 / 02 / 


1 - 









I02H-BIT STATIC RAM Cco ntimueo) 
2102L 




ADDING PROGRAMMED 
OR MANUAL JUMP 


SINGLE I/O PORT 


ADD THESE connections to the 

ADDRESSING CIRCUIT on PACING PAGE 


X/O CONTROL 


I/O PORT 


SA-tSJf USE 
8-POSIT I ON DIP 

switches op 
MINIATURE TOGGLES. 
QpE/y = H ; CLOSED =*1 


ADD THIS CIRCUIT TO THE 

Addressing circuit on facing 
PAGE. when j/o (l iu put/ output) 
Control is A, P/n 3 of THe 
7Y4S3G7 ENTERS third state (wi-2) 
And x/o port accepts input 

DATA. WHEN PIN 3 OP THE 
7T4S3G7 IS i, I/o Port 
outputs DATA. BOTH THESE 
operations ARE dependent 

UPON THE STATUS OF THE 

ztozc. control inputs . 


7HCSI93 


7HLSI93 


CASCADING 21 021’S 


LOAD 


2 .I 0 ZL-A 


NORMALLY the load input is high. 
making LOAD low loads the 
Address programmsd /m switches 
SA-SI INTO THE 7Yl92’s. THIS 

permits a programmed jump 

or A manual tump to Amy 
Address. 


n 

3 










— 




7HI9S/ 

7HLSI9S 





II 




S I 

. /" 


>“—‘“'“"V 



S H , 

k.-.«*■ 


r 1 .\- 



▲ SG 

- C 


Z5 






1024 * 4-BIT RAM 
211 4L /M04S 


J024-4-5/T STORAGE LOCATIONS ADDRESSES 
BY PINS AO-A9. TTL/LS COMPATIBLE. 

For read/write. operations y ce (chip suable, 
ALSO CALLED C U/P select) MUST BE Low. 

WE INPUT MUST BE LOIW TO WR/TE 
(LOAD) DATA INTO chip. WHEN! W£ 

is high , data in addressed 

LOCATION) APPEARS AT I bjPUT J OUTPUT 

pins, ideal chip for do-it- yourselp 
micro computers amp cohtrollEps. 


INPUT/ OUTPUT 

P/NS 


ao-a^: address inputs 

we: WRITE ENABLE 


CIRCUIT 


7HLSiqs 


74143/ 


74LSI93 


74193/ 


74LSI93 


ADDRESS 
LINES T< 
OTHER 
21/HE’S. 


2IIHL. 


6 A 6 6 6 6 THE ADDRESS INPUTS 

D C B A CE WE MUST REMAIN STABLE 

INPUT/output (cs) during R/W OPERATIONS. 



i 

IZ 










> 

. H 




7= 







tr> x h h 


102M * M-BIT RAM (continued) 


211 ML/MOHS 

MANUAL; TUMPI \i SET SWITCHES A-J 


I02H-NIBBLE 
DATA LOADING CIRCUIT 



TO D£S|R£D ADDRESS', 2- PRESS S& 


(NIBBLE 3 Mr BIT WORD 


SI- CLEAR 


use this Circuit to manually 

STORE OP TO I02H ‘i-SlT WORDS 

IN A 2II9L. AFTER THE. DATA 

IS LOADED, IT CAN THEN SE READ 

back at the Clock speed, the 

DATA OUTPUTS ARE PINS II- IH WHEW 
DATA input SWITCHES ARE AT weutral 


7HLSIR3 


WRITE : I. SWITCH £2 TO THE 
Bounceless pushButtow. 

Z, switch sh Ano ss to l. 

3. CLOSE S3. 

H IMPOT DATA. 

5. Press Bounceless push Sutton, 
L>. REPEAT STEPS J-S. 


READ : I• OPEN S3. 

2. SWITCH SS TO H. 

3. CLOSE,THEN OPEN, S) 
H SELECT CLOCKED OR 

MANUAL OUTPUT Ck 2 j 


BEST TO OUTPUT DATA 
TH ROUSH 7HLS347 HEX 

Suffer. 


SH - CHIP 
EnABLi 


SL-loadi 


(UORWAU-Y 

closed), 


O—CLOCK 

&OONC£L£SS 
5-L^.JPUJH BUTTON 


DPsttaJ. 

TOGGLE i 


DATA INPUT SWIT( 
?T WITH NEUTRAL. 


S5— WRITE 

Enable 


WRITE 


r 

* 

L H 

1 

L H 


L H 

1 

1 

il hT i 

L 



_ , 



. -4 

_ _ 





1 



k 


7 


f 




7H/93/ 

(o 





It 


_ ** 



9 

79l$/«J3 






10 







1 


Z 





IS 







II 







5 


3 


yl\ 



n 
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DUAL D FLIP-FLOP 
HOI 3 


Vpo (+3-isv) clock z 

iQ 25 I R*- OZ SE 


/o 9 


DBHBhBki 


VER4 VERSATILE PAIR OF D-TVPE 
FUP-FLOPS. GROUajD UNUSED INPUTS. 


I-OF-H SEQUENCER 

.Vdd 


Vdd 


BEE 

Mm 


CLOCK I 


. DI V IDE-BY-2 

tT^VUc 

”T-^ A Vdd 

. ' i±L__ 

B IN q 3_ CLOCK Q j-v n_ 

Vi,. _^ 


OUTPUTS GO H - 13 j A 

/W SEQUENCE. 1,2,3,4:400/ '~~Xj 

ALL OTHERS , ~ 

STAY L 

MODULO-8 COUNTER 


4013 

^ D Q h. 

R S 


IH 

Counts VzHo/3 

LLLL-HLLL Q j_L 

AND R tL 

RECYCLES-JL D S il 


Vz 40/3 


4 . /o 

Cc. 1 8 


'/z 40/3 
D Q 


O Hi- 



SERIAL IN/OUT, PARALLEL OUT SHIFT REGISTER 


_"J_ 

Vz 4o/3 


Vz 40/3 



CLOCK 





SERIAL 


OUT 

















DUAL JK FLIP FLOP 
4027 


use for dividers, counters and 
registers. S fSET) and R (Reset) 

INPUTS MUST 6 £ Low/ FOR CLOCKING 
TO OCCUR. MAKING S OR R HIGH 

Sets or resets flip-flop independent 
OF CLOCK. IMPORTANT: all INPUTS must 
go somewhere ] 


>-I5v) 
A Ql 

Ql 

CLOCK 1 

I Rl Kl 

T >5l 

I1L 

«J 

*1 "JL 


D1VIDE-BY-2 
COUNTER 


CLOCK 


& 


I | 2\ 31 H \S\ 6T 7) 8_ 

2 Q 20 1 RL KL TZ SZ ' 

CLOCK Z 


DIVIDE-BY-5 COUNTER 


J Vt 

8 I H 0 Z 7 


CLOCK 


3 


IZ 


'/t 

H027 

,0 tj Q 

k 5 f/v 

CLOCK 


13 


131 


Vt 

Q 

M027 


J 


K 

Q 

CLOCK 



D1V1DE-BY-3 COUNTER 


DlVIDE-BY-4 COUNTER 


Vt 

Q 

H0Z7 


K 

Q 


J 

CLOCK 



J , <3 

I / ' L 

SI K H0Z7 


CLOCK 


Vt G) 

H0Z7 


>0 J 

I! K 


clock 


SIK 

S0Z7 

Clock 


3 


H-B1T SERIAL SHIFT REGISTER 


Vt 

H0Z7 I IL 


Vt 

H0Z7 


SERIAL 


0/? 40V? 


Clock 














































QUAD LATCH 
H0H2 


FOUR BISTABLE LATCHES. 
CAN BE USED AS A 
H-BIT DATA REGISTER. 
All four latches A Re 

CLOCKED SIMULTANEOUSLY. 
POLARITY PIN PROVIDES 
CLOCKING FLEXIBILITY, 
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DUAL ONE-SHOT 
*1528 


TWO FULLY* INDEPENDENT 
MONOSTABLE multivibrators. 

Both can be retriggereo. 

TRIGGER CAN BE RISING 
OR FALLING EDGE OF PULSE. 

Tl AND Tl ARE TIMING INPUTS. 
RST IS RESET AND ± IN ARE 
TRIGGER INPUTS. 


POSITIVE ONE-SHOT 

v t . 


Vdp(+ 3T0 t8v) 

A Tl Tl RST +IN -IN out out 
lb) 151 IH| I3j Uj II | I0| q| 

UNUSED SECTION*. RST AND 
+ IN » V ss AND -IN = Voo • 


n 2 I 31 M | il fc| 7l 8J 

Tl Tl RST TIN -IN OUT out -±~ V S5 


PULSE DELAYER 





I 

1 1 



t 

ft 

"11 



1 

m 




JUUlo_l 

IN 



■ 

■ 



9 

Vi 

HS2Q 


i 

mmmm 

l 


Cl 

•01 ^lOK. 


R| 


Cl 

•O) ~100R 


R2 




OUT 

^-T“l 

OUT = VtRC 


ss 


■ 


r^h 


S; 

■ 

2 . 


5 

/£ 

■M 

N 


'/Z. MS1& 


I Co H 


Vt HS28 


~r 


Uz 


Ho 


OUT 


IN 


1TL 

OUT 


Rl CONTROLS DELAY T/M£. 

ri controls delayed pulse w/dtn. 


STEPPED TONE GENERATOR 


+<? 

A 


TO CONTROL 

] 

WITH LIGHT, 

Rl J 

USE- C<1G 

100 ic 

Photocell 


FOB RL 

Cl 



lO* 



ADJUST Rl TO CREATE 
UNIQUE STEPPED TONE. 

Rl CONTROLS FREQUENCY. 
OK TO EXPERIMENT 
WITH Cl AND Cl. 

R5 CONTROLS GAIN. 


aji 

SPKR 


I a Vh MOII 
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deca.de counter/divider 

4017 


RESET CLOCK E VASLE 
Voo(+^iSv)| clo ck carry 9 Y 8 
Ifet ISI J*#1 13 I 111 //I 101 9 


SEQUENTIALLY MAKES /-OF -fO OUTPUTS 
HIGH (OTHERS STAY Co*) IN RESPONSE, 

TO CLOCK PULSES. MANY APPU CAT/OAJS. 

count takes place i ajhem P/ns iz and is 

ARE LOW. 


RANDOM NUMBER GENERATOR 



HHI 


IN PUTS 


DECOOEO OUTPUTS 



5 1 0 2 ^ 73 “ 
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DECADE COUNTER/DIVIDER 
HOI 7 


(continued) 


BCD KEYBOARD ENCODER 


THEW PRESS SO-S<? 


FREQUENCY DIVIDER 


Ct-OSE Sl-S/O TO DIVIDE 
FREQUENCY BY FROM I TO 10 


i 

- i - i - i — 

—& - i - & - & - 4 - 


SO Si 

SZ S3 

s« ss si p s'? se 




















3-DIG IT BCD COUNTER 
MCI 4553 


complete. 3-digit counted, use for 
do-it-yourself event and frequency 
Counters, beginners: get some 
practical circuit experience be fore 
USING THIS CHIP. PIN EXPLANATIONS: 

DS (DIGIT SELECT) l,2 v 3>— SEQUENTIALLY 
STROBES READOUTS. LE —LATCH ENABLE 
(WHEN H). DlS— INHIBITS INPUT WHEN H. 
CLOCK-INPUT. MR- MASTER RESET (WHEN H). 


OF —OVERFLOW. 


c, d — 


BCD OUTPUTS. 



3-DIGIT EVEMT COUNTER 


15 


LATCH (LE) 

RESET (MR) 

EVENTS 

(CLOCK) 


10 


13 


12 


01 SABLE (DJSJoJLj 
(WHEN H) 

C) _M 

.ooufX 

T 3 


IH 553 


A 

B 

C 

NEED D 

OVERFLOW 

WARNING? 

pin ih Goes 


J 

\lo 

IL 


j 


<3 

<? 

5 

7 

3 

6 

Z 

S 

H 

1 ' , 

_7 

8_J 

8 




OIL TO USE LIQUID CRYSTAL DISPLAY 
OR COMMON CATHODE LED DISPLAY. 
SEE HSHS FOR DETAILS. 


Rl 


Q. 

1/WLi 


HSH 3 

R2 

f 

b 

(®AAA-k 

L 


R3 


C 

ILaaaJLi 


A 

RH 


B d 

iiywvl 


c 

R5 


D e 

'Asaa_L 


RI-R7-. f 

r 


IK IF 

R7 

r 

Vod = ^Y. 9 

W/VWJL 

L 

SEE-) 




SELECT R/-R7 So 
LED CURRENT DOES 
NOT EXCEED 10* iA. 



J COMMON ANODE LED 
0/SPLAYS- USE MULTI - 
DIGIT DISPLAY OR WISE 
TOGETHER MATCHING 
CATHODES OF 5 DISPLAY: 


6-DIGIT FREQUENCY COUNTER 



3H 










3-DIGIT BCD COUNTER (c 
MC14553 


6-DIGIT COUNTER 


COUNT 

RESET 

LATCH 


OVERFLOWoil 

OUT 


TO 

ADDITIONAL 

STAGES 


CATHODE (commoM ANODE CONFlGuRAT/ON 
SHOWN otu PREVIOUS PAGE?) NOTE THAT 
P/W <o OF 14343 (OR JK343) GOES TO GnD 
INSTEAD OF V«> WHEN L Common CATHODE 
DISPLAY IS USED. 


\NPUT BUFFER 


use input And control, circuit on 

PREVIOUS PAGE- INPUT FREQUENCY SHOULD 
NOT EXCEED Vdd . MOw-SOUApE WAVE 
INPUTS MAY REQUIRE INPUT TAILORING. 

use comparator to sharped slow rising waves 




QZ Jr" 

THIS CIRCUIT 

SHOWS HOW 

TO CASCADE 

TWO 3-DIGIT 

COUNTERS. 

MA X/MUM COUNT QJ VJ_ 

IS 999,999. 

DISPLAYS 

ARE COMMON r —. 





















BCD-TO-7- SEGMENT 
LATCH/DECODER/DRIVER 
H5I t 


Converts bcd data into 

FORMAT SUITABLE FOR PRODUCING 
DECIMAL DIGITS ON 7-SEGMENT 
LED DISPLAY. INCLUDES built-in 
H-bit latch to STORE. DATA to 
DISPLAYED (WHEN PIN S IS HIGH)* 
INHEN LATCH IS NOT USED (PINS 

THE 7-segment Outputs follow 
BCD INPUTS. MAKE P/N H LOW 


V w (^3-ISv)f 3 a b C d C 



EXTINGUISH THE DISPLAY AND HIGH FOR 


NORMAL OPERATION. MAKE PIN S LOW 

to test the display and high for Vdd 


NORMAL OPERATION. 

DISPLAY FLASHER 


DISPLAY FLASHES 

E 

DISPLAY 

once per second 

WHEN E IS HIGH. 

H 

FLASHES 


L 

OFF 



TO PIN 
OF MS 11 

H.7/<F 


H 


DECIMAL COUNTING UNIT (DCU) 

^0t> ^DD 



COUNT IN 


OPERATION 


TO COUNT, 

ENABLE IS 
HIGH AND 
RESET IS LOW. 

BLANK SHOULD __ 

BE HIGH O-ow 8 

TURNS OFF *1 

DISPLAY). SAVE _Z-U' 

SHOULD BE LOw. _L ^ 

MAKE SAVE HIGH ~ 

TO STORE INTERIM COUWT 
WlTHOOT AFFECT/NG COUNTER 


BLANK 


R|-R7 = Z20Jl 


To NEXT DCU 


IMPORTANT: ALL 
INPUTS MUST GO 

somewhere] 



COMA ON 
CATHODE 
LED DISPLAY 




60-Hx Tl MEBASE 
MM536 4 ) (276 - I 769) 


XTAU 


PROVIDES PRECISE <o O Hz. SQUARE WAVE 
WHEN) USED WITH 3.579SYS MHz. 

COLOR TV CRYSTAL. USE FOR MOST 

Do-it-yourself timers, clocks, controllers 
FUNCTION generators, /mstall in small 
CABINET FOR workbench PRECISION clock. 


MC.: NO CON¬ 
NECTION 


(oOHz 


MEBASE 


60-Rz. Tl MEBASE 


USE TWO tot* 
IN SERIES. 


L DIVIDER 


MOTOROLA SPECIFIES THAT C/=30pF 
AMO CZ=E.3G pF. OR TO USE SIX 
S.7 pF CAPACITORS IN PARALLEL OR 
H7pF CAPACITOR FOR Cl. TRY TUNABLE 
CAPACITOR (e.g. 5-50pF) FOR CZ. TO 
TUNE,, CONNECT FREQUENCY METER 

to p in 7■ Tune cz until frequency 
is 3,579 ,Hr. accuracy fairly 

Good Even if- you don't tune Ct. 


Tl MEBASE 


DIGITAL STOPWATCH 


/o divider, 


1. TOGGLE SI PROM. 
CL EAR TO READY. 

2. Switch sz from 

STOP TO START. 

3. SWITCH SZ FROM 
START TO STOP. 


OPERATION 


CONNECT TO 
LED OR LC 
decoder/ 
DRIVER (e.g, 
HSU OR HSHt). 


H51 S 

LOW DIGIT 


HSl 8 

HIGH DIGIT 


READY 


OK TO ADD MORE 


■ vT^i 

* s 
r- 

i—L ! 4 

Ph\ 

. WOI^I 

fo 

[HOU/ 



NOISE GENERATOR 
S2&88 / MM5837N 


el 7i >( 5 


produces BROADBAND WHITE 
NOISE FOR AUDIO AND 
OTHER APPLICATION S. THE 
NOISE QUALITY IS VERY 


Vss = OV 
Vt>P =-'**v * iy 
Vsg = -27\/ ± 2V 


\. IT IS PROOUCBO 

|7- BIT SHIFT REG/STEP 




(optional) 


IS CLOCKED 8Y AN 



' * 3 M 



INTERNAL OSCILLATOR. 


Vdd V 44 OUT Vss 


WHITE NOISE SOURCE PINK NOISE SOURCE 



S2G88/ 
MMS 837(0 


MM 5 837 tO 


NOISE OUT 


CHANCE R AND C TO 
Alter noi se spe Ctr um* 

Also, try lower supply 

VOLTAGES TO CHANCE SPECTRUM. 


CON DECT OUTPUT TO AUDIO 

Amplifier to hear noise. 

USE 7815" VOLTA CE PECULATOR 
TO OgTAlN + IS VOLTS. 


SNARE/BRUSH NOISE 


HEADS 


SZC88/ 

MM583"7M 


4017 


TAILS 


PRESS Si; BOTH LEDs glow, release 
SI AND only ONE glows. GROUND 
INPUTS OF UNUSED HALF OF YOZ7 
(0,11,12 AND lS).*(OK. TO USE 
BATTERY AS POWER SUPPLY,") 


SZC.&S/ 

[MM58S7N 


PRESS SI TO OPERATE, 
INCREASE Cl AND 
C2> TO lower Output 

frequency. 


9^VOLT 


4 

7 

8 

_ 




+I4-ISV 





- 

1 -?- —1 



Rl 



— 





INTEGRATED CIRCUITS 


INTRObUCTION 

TTL IS THE. BEST ESTABLISHED AMD 
HOST DlVERSI P/ED XC FAMILY. LS 
is functionally identical to ttl 
But is sl/ghtlY faster and OSES 
8 o% less power, ttl/ls chips 

REQUIRE A REGULATED Y.7S-$2$' 

volt power Supply, here's A 
Simple battery supply: 


dT 

~~° r °~Prl 

IN HOG 1 

4- 


-> v ec 

L-volt s “ 

Li 



I-IQ/4F ^ 


.lyuf" 

T 

_j 

. 


THE DIODE DROPS THE BATTERY VOLTAGE 
TO A SAFE LEVEL. BOTH CAPACITORS 
SHOULD BE INSTALLED ON THE TTL/LS 
Circuit board, circuits with lots 
op TTL/LS CHIPS CAN USE LOTS OF 

Current, use a commercial S 
volt line powered supply to save 
batteries, or make YouR own. 

(see the 73 OS ' ON PAGE ? V . ) 


OPERATING REQUIREMENTS 

/. Vet Must not EXCEED S.2S volts. 

2. INPUT SIGNALS MUST NEVER EXCEED 
Vec and SHOULD HOT FALL BELOW END. 

3. UNCONNECTED ttl/ls INPUTS 
USUALLY assume The h state... 
But don't count on it! if an 
input is Supposed to be Fixed At 
H y connect rr to l / cc • 

V. IF AN INPUT is SUPPOSED TO BE 

fixed at L y connect it to qkid. 

5. Connect unused and/hand/or 

INPUTS TO A USED INPUT OF THE 
SAME CHIP. 

6. FORCE OUTPUTS OF UNUSED CATES H 
TO SAVE CURRENT (NAND— ONE INPUT 
H • NOR— ALL INPUTS L). 


7. USE AT LB AST ONE DECOUPLING 
CAPACITOR (O.OI — O-1 ytiF) FOR EVERY 
5-/0 GATE PACKAGES, ONE FOR EVERY 
Z-5 COUNTERS AND REGISTERS AND 
ON£ FOR EACH ONE-SHOT DECOUPLING 
CAPACITORS NEUTRALIZE THE HEFTY 

power supply spires that occur when 
A ttl/ls OUTPUT changes STATES. 
THEY MUST HAVE SHORT LEADS AND BE 

Connected from V cc to gnd As near 
the ttl/ls XC s AS POSS/SLE. 

8. AVOID LONG WIRES WITHIN CIRCUITS 

?. if the Power supply is not on the 
Circuit board y connect a n-to/tF 
CAPACITOR ACROSS the POWER LEADS 

where they arrive at the board. 

INTERFACING TTL/LS 

1. I TTL OUTPUT WU-L DRIVE UP TO 
IO TTL OR 20 LS INPUTS. 

2. / 4.S OUTPUT WILL DRIVE UP TO 
S TTL OR lo LS INPUTS. 


3. TTL/LS 


LED 
V<c 

J 

r A' 

GLOWS WHEN 


Ik 


DRIVERS 


K. >k Af 

4_ 

GLOWS WHEN H 


TTL/LS TROUBLESHOOTING 

/. Do ALL inputs go Somewhere ? 

2. ARE All zc Pins inserted into 
THE BOARD OR SOCKET ? 

3. Does the Circuit OBEY ALL TTL/ls 
OPERATING REQUIREMENTS? 

H. Have You forgotten a connection? 

S. HAVE You used EnoucH decoupling 
CAPACITORS ? ARE THElR LEADS SHORT? 

6 - IS V cc ft EACH chip within range? 





QUAD NAKID GATE 
7MOO/7MLSOO 

THE BUILDING BLOCK CHIP 

FOR. THE ENTIRE TTL FAMILY. VERY 
EASY TO OSE. HUNDREDS OF APPLICATIONS. 

CONTROL GATE 

Vcc 

A 1 r rrtjH 
A - OUT 

B (control) 

INVERTER 


a a 

OUT 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

1 L 


3 

NOR GATE 








QUAD NAND GATE ( 
7HOO/7HLSOO 


HALF ADDER 


RS LATCH 


MOT ALLOWED 


7M0O, 


V s 

iHoo. 


MO CHAMGE 


D FLIP-FLOP 


GATED RS LATCH 





S - 

_SJ7WOO/* 




J! 


CARRY 











QUAD NAND GATE (continued) 
7MOO/7*asOO 




8-INPUT NAND GATE 


BCD DECODER 


UNANIMOUS VOTE DETECTOR 


LED GLOWS 
WHEN ALL 
INPUT SWITCHES 
ARE CCOS ED. 


IC 1,2 = 1HOH 
It 3,<y = THOO/ 

7VLSOO 


A B C D 

OUT. 

H L L H 

L 

X X X X 

H 

USE THIS 

METHOD 

TO 

DECODE 

ANY 


H-BIT NIBBLE. 
JUST ADD OR 
REMOVE INPUT 
INVERTERS. 

XCI,Z = 
7SO0/74LSOO 


no 


H2 




ENA&4E 




x hsoa 


ij7Ho8 




VS 

1HOO. 


— 'A \8 
10 7H08/ 


OUT 


7H06. 


15 
TO 
AM V 
BBIE, 
) OR 
NPUT 


QUAD AND GATE 
7M08/7HLS08 


4-INPUT AND GATE 


NAMD GATE 


4-INPUT NAND GATE 


OUT 


CD OUT 


DIGITAL TRANSMISSION GATE 


AND-OR-INVERT GATE 


✓ r-Vi 

*/j 7.HBM. 


Vec(+Sv) 
I 


OUT 



jtj _ri 

rr-, 1 »** 

Vh''n. 
7HOQ) 




t 7MoaU^- OUT |M = OUT 


USE FOR IMTERF AC/aJ G WITHOUT 
^RANGING 4.0 4IC STATES. 


A 6 Qu 

4 A H 

OUT 4 H 4 

Hi- 4 

H H 4 


OWE OF THE BASIC BU|4 DIMS S>LOCK 
CHIPS. NOT AS VEPSAme, HOWEVER* 
AS THE 7HOQ/74LSOO QuaD MAnD 
GATE. 


AND GATE BUFFER 


NOR GATE 


Wes. XXJS 

f 4 4 

JlH ! 1 

^, 0-4-3- QUIT 4 H 

H 4 

t±t ‘A. 7404 H H 






QUAD OR GATE 
7HLS32 


four z-i nput or gates. 

not AS VERSATILE AS 7HOZJ 
7*fCSOZ QUAD NOR GATE, 

But ver'y useful in simple 

DATA SELECTORS- 


AND-OR CIRCUIT 

Vcc 


OUT 


VceC+SV) 





~ V UViOH 




A 6 

OUT 

L L 

H 

L H 

L 

H L 

L 

H H 

L 


NANO GATE 


OUTPUT GOES RIGA WHEN BOTH 
INPUTS OF EITHER Ofi. &OTH AND 

Gates are high; otherwise 

THE OUTPUT IS LOW. THIS &ASl£ 
CIRCUIT is USED TO MAKE 
DATA SELECTORS AS SHOWN 
BELOW 


1 



A£_ 


L L 
L H 
H L 
H H 



OUT 


SELECTS l-OF-Z INPUTS 
AND TRANSMITS ITS 
LOGIC STATE TO THE 
OUT PUT. 


ADDRESS 

A 

DATA 

B 

IN 

A 

OUT 

L 

X 

L 

L 

L 

% 

H 

H 

H 

L 

X 

L 

H 

H 

X 

H 


ADDRESS COAtA SELECT} 


note: for 3-input data SELECTOR, 
USE THLSRT NOR GATE FOLLOWED 
&Y INVERTER AND PRECEEDED BT 
7HLSIO 3-INPUT AND GATES. 


OUT 


H 

H 

H 


DATA IN 


Vcc 



2-INPUT DATA SELECTOR 



MplHIH 








QUAD NOR GATE 
7M02/7HLS02 


VtcC+Sv) 


JUST AS VERSATILE as the 
7400 / 7HLSOO OUAD NAMQ GAT£ 
&UT NOT USED AS OFTEN). 

ADO INVERTER (740S/ 74iSOs) 
To Both inputs op A NoR 
GATE AND AN AND GATE IS 

Forked. 


EXCLUSIVE-OR GATE 


ONE-SHOT 


■'Wi 


THIS CIRCUIT IS EQUiVACgNT 
to A BunAAY HALF-ADDER 


THIS CIRCUIT IS A MQWOSTA&LE 
MULTIVIBRATOR or pulse stretcher, 
AN INPUT PULSE TRIGGERS AN 
OUTPUT PULSE WITH A DURATION 
DETERMINED BV R ANO a. OUTPUT 
PULSE WIDTH IS APPROXIMATELY CX8RC. 


RS LATCH 


NO CHANGE 


NOT ALLOWED 


4-INPUT NOR GATE 












HEX INVERTER 
7H0H/7HLS0H 


Vcc C+5V) 


lol 91 8 


VERT IMPORTANT l/J ALMOST 
A U. LOGIC C/RCuiTS. CHANGfS 
AW IN Pur TO ITS COMPiEMEWT 
(i.C, H~**L AmO L->-W) 

BOUNCEFREE SWITCH 




AUDIO OSCILLATOR 


OUTPUT FOLLOWS 
SWITCH POSITION. 

1,2= Vs 7HOH/7HASOW 


OUTPUT TONE 

IS H KH*. 


l k Z = 770H/?«<tS04 


UNIVERSAL EXPANDER 


° > ALLOWS ONE. 

SIGNAL TO 

OUT(=Tn) CONTROL 2 OR 
L>. MORE INPUTS. 


8 JL 

SPUR 


I-OF-2 DEMULTIPLEXER 


DATA J 
IN 


‘/2 7*108 


fol S* 7HOH^M4iOH 


OUT A 


OUT S 


THIS Circuit STEERS THE 
IwPuT Sit to the output 
SELECTED BV THE ADDRESS. 

THIS TECHNIQUE CAM BE 
USED TD MAKE MULTIPLE. 

output demultiplexers. 


DATA I ADDRESS out A OUT B 


A 

(ADDRESS) 












HEX 3-STATE BUS DRIVER Vet (+5V) 

7HLS3&7 


EACH GATE FUNCTIONS AS A 
Non-inverting buffer when 
ITS ENABLE INPUT (Gl OR GZ) 

IS COW. OTHERWISE EACH GATE'S 
Output enters the high 
IMPEDANCE (Hl-Z') STATE. 



here's thf G 

1M 

OUT 

TRUTH TABLE: H 

X 

HI - Z 

L 

L 

L 

L 

H 

H 


I-OF-2DAT A SELECTOR 


7*<i.S34,7 

IS 

_ 

r 


h 

s_ 

3 



s< 




H = A 
L= B 


ADDING 3-STATE OUTPUT 
TO TTL 


TTL OR L S _L ^,3 ^ 3- STATE OUTPUT 

CHIP o 

_ _L ENABLE INPUT 


BIDIRECTIONAL DATA BUS 

DATA Vcc 

" nsfentttt 


-i- Vu 7HOM 

I-OF-2 DATA SELECTOR 

Vcc 


INPUT 

WORDS 


_ I l< r ... 

7M LS 3t>7 


SELECTS 

1- OF-Z 

2- B'T WORDS. 


D _L 
C JL 
B A 
A i£ 


TWO - WAT 
(bidirectional') 
data bus 


Vcc 

_ y 

7H£.S3t? 


c DATA 

lif__ OUT 


WRITE 


I 8 


OUTPUT 

WORD 


k B 


IS J_s 


IHI I 6 t 

mm 

_qREAD 

/M/t 7MOH 

H = 6' A' 

DCBA tr 



L. = 6 A 


H7 








BCD-TO-7 SEGMENT 
DECODER/DRIVER 

7HH7 / 7MLSH7 


CONVERTS BCD DATA I WTO 

FORMAT SUITABLE FOR. PRODUCING 

decimal Digits on common 

anode. led 7-segment display. 

WHEW LAMP TEST INPUT IS LOW, ALL 
OUTPUTS ARE Low (On!). WHEN Bl /R&O 
(Blanking input) is Low, ALL 
OUTPUTS ARE HIGH (off). WHEN 
DCB A INPUT IS LLLL (DECIMAL O) 

AND RBI (RIPPLE BLANKING INPUT) IS 
low, all outputs are high (off). 

THIS PERMITS DWWANTED LEADING O's 


V^(+5v) £ 3 q. b c d e 

ii»T is | h | /s| 121 ill /0| 91 



Bl / RBo 


LAMP TEST 


DISPLAY FLASHER 



IN A ROW OF DIGITS TO BE 
BLAWKED. 


MANUALLY SWITCHED DISPLAY 


7HH7j 

7 t 1iSH7 


TO Dl SPLAT 
(SEE below) 



this Simple 
Circuit will 
flash DISPLAY 
TWICE PER SECOND, 


TO PIN 4, 
7SH7 /79LSH7 


I- 7 HOH 
01,02=97^ 


0-^ SECOND /MINUTE TIMER 



CLOSE Si TO START TIMING CYCLE. CALIBRATE 55S FOR / PULSE (COUNT) PER 

SECOND OR I COUNT PER MINUTE BY ADJUSTING R\. 







BCD-TO-7- SEGMENT 
DECODER/DRIVER 
74H8 

Converts bcd data /nto 
Format SUITABLE FOR PRODUCING 
OECIMAi. digits on common 
CATHODE LED 7-SEGMENT DISPLAY. 


DISPLAY DIMMER 



Vcc(4 5V) 



*$EE 74V7 FOR 
EXPLANATIONS. 


0-<?9 TWO DIGIT COUNTER 











3-LINE TO 8-LINE DECODER ¥*(«») 
7HLSI38 4 4 


EACH 3-8IT ADDRESS DRIVES 
ONE OUTPUT LOW. ALL 

others stay hish. thjs 
chip has three enable 

INPUTS. WHEN E.Z IS HIGH, 
all OUTPUTS ARf HI <SH- WHEW 
El IS LOW, ALL OUTPUTS 
ARE HIGH. TO ENABLE CHlPy 
MAR£ El HIGH AND E2 LOW. 
(note: EZ = EZ A + 6 ZB.) 



I-TO-S DEMULTIPLEXER 


DATA OUT 


INPUT DATA (H 
OR L) IS PASSED 
TO SELECTED 
OUTPUT. 


ADDRESS IN 


E-TO-8 STEP SEQUENCER 


OUTPUTS 




SO 






H-LINE TO 1 - LI NE Vct ( + s V ) 

a \ & C D E2 El 15 IH > 3 

DFCODFR 24 ? Ill 2x| ilf 2o\ 111 laf 171 U,) J£rl 


DECODER 
I 741 54 


lWPUTS 


EACH H-&IT ADDRESS 
DRIVES OWE OUTPUT LOW. 

All others stay high. 

ENABLE INPUTS (El AND E2) 
most be low. if owe or 
both are high, all 

OUTPUTS GO LOW. 


I -TO-I b DEMULTIPLEXER 

DATA OUT 


I 2 3 4 5 U 7 8 9 /0 1/ <3 IV IS /U17 






74154 

D C & A 


Selected output 

IS LOW WHEN 

Data jn is low. 

If DATA |M IS 
H1SH, SELECTED 
OUTPUT IS HlG*y. 


1 I I _I 

ADDRESS in 
(selects l-OF-IG 
outputs) 


555 13 


DOwW D 
C 

7HLS193 


4| 5 
3 


1 M7] 
4 5 * 


H *?| io| //1 
7 6 9 /0 


BACK AND FORTH 
FLASHER 


n I i x 


* 

iu 


1 — 
—■ V<j 

IO 741 


]5_ 

7HI54 ^ 

IH 


Vc<. 

t 

S 470 


TH'ESE 
l £0,3 
FLASH 
BACK AND 

FORTH. 

VISUALLY 

APPEALING. 


'UP A 
CLR 


IH 8 


INCREASE Rl to slow FLASH RATE- 


'^4 "\ylL__ 

l*iO0P^ 





















3>UAL ONE-SHOT 
7HLSI23 

TWO FUU.V INDEPENDENT 
MDNOStABL£ MULTIVIBRATORS. 
BOTH ARE R6 TR|GG6RABLE. 

Pins designated R ano ft/c 

ARE FOR EXTERNAL TIMING 

Resistor And capacitor. 

SEE RADIO SHACK DATA BOOK FOR 

information about R And c. 

BASIC ONE-SHOT 



MISSING PULSE DETECTOR 



TWO WAVS TO 
TRIGGER: 

1. KEEP INPUTS 
A AND B LOW; 
THEN MARE B 
HIGH. 

2. KEEP INPUTS 
A AND B HIGH; 
THEN MAKE A 
LOW. 

TO CLEAR: 

MAKE PIN 3 LOW. 
THIS ALSO IN¬ 
HIBITS triggering. 



Q OUTPUT STAVS 
HIGH SO LONG AS 

incoming Pulses 

ARRIVE BEFORE ONE- 
SHot Timing PERIOD 
Runs out. 

adjust R and C 
to give timing 
Period about V 3 
longer than the 
interval between 

INCOMING PULSES. 

operation; 


niuinjuumr 



tone stepper 



this CIRCUIT STEPS 

Across a range 
of tones when r\ 
and/or R3 ARE 
adjusted, vert 

UNUSUAL SOUND 
EFFECTS. 

CHANGE Cl AND CZ 
FOR OTHER TONE 
ranges, also, tRV 
Photoresistors for 
R l AND R3. 


52 





DUAL D FLIP-FLOP 
7H7H /7HLS7H 


Vcc(+5V) 


TWO D (DATA) FLIP-FLOPS IN A 
SIN SC£ PACKA.SE. DATA AT D 
INPUT IS STORED AND MADE 

Avail AfeL£ at a output when 
Clock. pulse (<P) goes high, 
here's the 


truth 


t IS RISING EDGE OF CLOCK 
PULSE. 


2-BIT STORAGE REGISTER PHASE DETECTOR 


7 < m/7HLS7*< 


THE LEO GLOWS WHEN INPUT 
FREQUENCIES FI AND FZ ARE 
UNEQUAL- OR OUT OF PHASE, 
FI AND FZ SHOULD &E 
SQUARE WAVES. 


DIV1DE-&Y-TW0 COUNTER 


WAVE SHAPER 


7H7H{-IHL%7<4 


7H7W/7HLS7H 


PRESET 

CLEAR 

CLOCK 

o 

Q 

5 

L 

H 

X 

X 

B 

L 

H 

L 

X 

X 

L 

H 

H 

H 

t 

H 

H 

L 

H 

H 

* 

L 

L 

H 


A 

H DATA OUT A 


a 

Tw 


IlH 


7 

Q 5 Q 1 

JUT 2| D Q 1 5 1^1 

A/\t\ 

JL Vl 

Vl 

n _ . _ .. 

1 

1 

1 

J 

1 

N 

i 

t 

270 







DUAL J-K FLIP-FLOP 
7H73 


TWO JK Flip-FLOPS IN A 

Single package.. note the 

CLEAR INPUTS, THESE FLl?~ 
FloPs will TOGGLE (Switch 
OUTPUT states) T.NJ RESPONSE 
TO INCOMING CLOCK PULSES 
\AJHEN BOTH J ANK T INPUTS 
ARE HIGH. HERE'S THE TRUTH 


TABLET 



J Q Q GNO K Q 5 



VtcC+Sv) 


(p IS CLOCK INPUT- 

BINARY COUNTERS 


DIVIDE-BY-TWO 



THE THREE CIRCUITS ON THIS PA 
APE BINARY COUNTERS THAT COI 
UP TO THE MAXIMUM COUNT 

And automatically recycle. 
CONNECT a DECODER TO OUTPli 
OF DIVIDE-‘BY-THREE And Divio. 
BY-FOUR COUNTERS TO 06TA1N 
ONE - QF - THREE- And one-oF-F< 
OPERATION. THIS TRUTH TABLE 
SUMMARIZES OPERATION OF the- 
COUNTERS' 








DUAL T-K FLIP-FLOP 
7H7& 


TWO JK FLIP-FLOPS IN A 
SINGLE PACKAGE. SIMILAR 
TO 7H7S/74LS73 SUT HAS 

Both preset and clear 
IN PUTS. flip- FLOPS WILL 

TOGGLE C Su/ ITCH OUTPUT 
states) IN RESPONSE to 
INCOMING CLOCK PULSES WHEN 


Both 

J And 

HIGH. 

HERE'S 

PRE 

CL R 

L. 

H 


_Q_Q_ 

W L 


H 

JL 

W' 

L 

H 

JU 

L 

H 

H 

JR- 

H 

H 


K Q q GND K O 5 T 


1ST IM 



<t> PRE CLR J <f> PRE CLR 

Vcc(+5 V) 

PRE = PRESET 
CLR = CLEAR 
<t> = CLOCK (oR CLK) 

toggle * flip-flop switches 

OUTPUT STATES IN 
RESPONSE TO CLOCK 
PULSES. 


H-BIT SERIAL SHIFT REGISTER 

PARALLEL OUT (A BCD) 



747fr I SERIAL 
OUT 
IO 


H-BIT BINARY UP COUNTER 


R 


il 

5 3 

J 

Q 


Vl 

K 

74 7L 

0 

Q 



il 

5 S 

J 

. 0 


It 

K 

7474, 

<P 

Q 



DCBA 6INART 


































QUAD LATCH 
7H75/7HLS7S 


A H-&IT BISTABLE LATCH- 
PRIMARILY USED TO STORE 
THE COUMT IN DECIMAL 
COUNTING UNITS- NOTE THAT 

both q And 5 outputs 
ARE PROVIDED. ALSO NOTE 
THE E (ENABLE) INPUTS. WHEN 
6 IS H16H, Q FOLLOWS D- 

4-BIT DATA LATCH 


DATA ON BUS APPEARS AT 
OUTPUTS WHEN LATCH INPUT 

is high. Data on bus 

WHEN LATCH INPUT GOES Low 
IS Stored until latch input 
Goes high, (latch jnput controls 
Both enable inputs.) two quad 
LATCHES CAN BE USED AS AN 
&-BIT DATA LATCH. 


c 

IQ ZQ 2 Q 1-2 GND SQ 3Q HQ 



IQ ID ZD E Vet HD HO 

VS (+SV) 



DECIMAL COUNTING UNIT 



EXPANDABLE decade COUNTER. FOR TWO DIGIT count, Connect PIN u 

OF 1H90 /7HLS90 OF FIRST UNIT TO INPUT OF SECOND UNIT. A Low 
AT THE LATCH INPUT FREEZES THE DATA BEING DISPLAYED. 


5b 










QUAD D FLIP-FLOP 
74LSI 75 


mandv package of four d-ttpe 

FLIP-FLOPS. DATA AT O- INPUTS 
IS LOADED WHEN CLOCK goes 
HIGH. MAKING CLEAR INPUT 

LOW MAKES ALL Q OUTPUTS LOW 
FvMD Q OUTPUTS HIGH. 


Data bus 


CLEAR CCLR) 


4-BIT DATA REGISTER 


PAT*, 

OUT 


DATA OM BUS IS LOADED INTO 
74 LSI 75 WHEN LOAD INPUT 
GOES HIGH- DATA IS THEN 
Stored And made Available 
AT OUTPUTS UNTIL NEW LOAD 

Pulse arrives. 


LOAD 


74L5J7S 


MODULO-8 COUNTER 


SERIAL IN/OUT, PARALLEL OUT SHIFT REGISTER 


SERIAL 

DATA 

IN 


SERIAL 

DATA 

OUT 


D Q 

z 5 

P Q 

7 n 

D Q 

io is 

D Q 

% 

74LSI7S 


% 

7 4 LSI 75 

_, 


Vs 

74 LSI 75 

__ 


V* 

74LSI75 










BCD (DECADE) COUNTER 
7H90/7HLS90 

ONE OF THE MOST POPULAR 

decade Counters. easily used 
for divide-sy-n counters, 
less Expensive thaw more 

SOPrtlSTICATED COUNTERS. RST 
INDICATES reset pins. this 
CH/P IS LJSUAUY USED in 
DECIMAL CDUMTU06 UNITS, BUT 
CIRCUITS ON THIS PAGE SHOW 
MANY OTHER PDSSI&/uTl£S. 

DIVIDE-BY-5 COUMTER 



DIV1DE-BY-8 COUNTER 


Vet 


V ec 
ft 


JULo-l. 

7H90/7HLS90 

» v Hj- nn.o. * 

7H<}0/ 7MLS90 

IN 


IN 



T1 

s 

m 

t 7-i^r «i 


inn 


(Q 







j 

L 


o IN 

■ g 


DIVIDE-BY-4 COUNTER 



2j_L JA 1 

5 


TLTLoJi 

7990 ilHLS^O 

3 

IN 



9 


t» 7 

to 



DIVIDE-BY~ 9 COUNTER 

Vce 



DIVIDE-BY-7 COUNTER 


DIVIDE-BY-10 COUNTER 


Vet 

iz 


6 


Vec 

A 


JULo-ii 

7H9o/7*/LS90 

. 

» , iy. JITLo-Lj 

7990/7^1590 

IN 


IN 

" r 1 """ 1 ..i- 1 - 



ILL 


IH 


T 

1 '*! 

i 2 ] 

3 

s 

r 

L5J 

u 

7 

IO 










_ 


12 


IN 
io 
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DIVIDE-BY-I2 BINARY COUNTER 
7M9Z 


OFTEN USED TO DIVIDE CONDITIONED 
frO HZ PULSES FROM. AC PowE/2 
Lime into io Hz pulses, other 

DIVIDER APPLICATIONS ALSO- RST 
INDICATES RESET PlNi, 


DIVIDE-BY-12 COUNTER 


DIVIDE-BY-7 COUNTER 


-119Z 


DIVIDE-BY-9 COUNTER 


10-HZ PULSE SOURCE 


?/f9 Z 


DIVIDE-BY-120 COUNTER 


THI S METHOD OF 
CASCADING COUNTERS 
CAN BE USED TO 
CREATE ANY 
D\illOE - B Y - W 
COUNTER,, 


1 Y?Z. 


1 ,r 


1*1191 




TF 

id! 




BCD UP-DOWN COUNTER 
7HI92 


IW clear CARRY | N in 

Vet(+S v) A I BORROW LOAD C D 

/bf IS N I 13 n III 10 91 


Fully programmable. bcd counter. 

OPERATION IS IDENTICAL. TO 79/93/ 
79LSI93 EXCEPT Count is IO-ST £P 
BCD (I.L./.C-HU.H) INSTEAD of 

|<e-STEP Binary. MANY APPLICATIONS 
For 7YI9 2./ 79cs 192 Amo 7^193/ 79LSI93 

Aft£ InTERCH ANG£A6C£., 


Count 


*| *| 3| Y| 5 | b| 71 8| 
l N B A Down up C d — 
B ouT out our out 


CASCADED COUNTERS 


SINGLE UP-DOWN INPUT 


zuniii 




7TVTiT3l 




— , uP 

t 7400 JO- yr 



rVl. 


-rLoU q i ,0 i , i ls i 4- jwtH lo i'n 

UP (0-99) DOWN (99-0) 


Low = UP 
HIGH 3 DOWN 


(TP Pin •S) 


PROGRAMMABLE COUNT DOWN TIMER 


530 


R9-RI0- 330Jl 



•I “ | OOu F 


51 uP 

0 

DOWN 

C 

BORROW I 

B k 



7YI9Z. 


CALIBRATE Rl AND Cl L_-1-.— 

TO PROVIDE DESIRED -_ H j___ 

NUMBER OF CLOCK PULSES 

Per minute, set desired n into si-s9 (closed 
switch = LOW and open switch = HIGH), PRESS S £ to 
load m And start (or Reset) count, led Glows at halt. 


TO 

COMMON 

Anode 

LED 

Display. 




















H-BIT UP COUNTER 
7HLSILI 


General. Purpose 6/naey counted 

WITH PROGRAMMABLE INPUTS. 

COUNTER ACCEPTS DATA AT INPUTS 
WHEW LOAD INPUT GOES LOW- 
A LOW AT THE CLEAR fWPuT 
RESETS THE COUNTER TO LLLL 

upon THE next Clock pulse- 
p Amo t are Count enable 
inputs. Both P and T MPST SE 
HASPl TO COUNT. THESE ENABLE. 
INPUTS ARE NOT AVAILABLE WITH 
the otherwise more advanced 79lsi93, 


8-BIT COUNTER 


CLOCK o- 


Vec 

♦ 


RUM 

CLEAR 


_Lk 


IO 


79 LS/W 




1 


/(? 


IS 


iiU. * 


13 


iL^ c 


II 


3 


7HIS/W 


IS 


m > E 


'3 x F 


!*_► G 
!• H 


3 


"X 


TO ADDITIONAL 
COUNTER (S.) 


Clock 


CARRY 

Vcc(+ 5 v)°l>t A B C D 

>v A ' -I « i i 

ifef IS 


/v 


12 


n 


10 


LOAD 
91 


- v 

DATA OUTPUT 


EH 


CLR A B C 0 P — 


DATA INPUT 



_* 





RAMP SYNTHESISER 

Vcc 



IO 


B 


61 


I/M 

A 


13 


ZR 

,AA/\_ 


Z. R 

!1 .AAA_ 


2 R. 


ci 

•1/4 f- 


R- IK 



OUTPUT A IS LOWEST ORDER 
BIT- 


REMOVE Cl TO OBTAIN THIS STAIRCASE 
FREQUENCY OF RAMP amp staircase 
IS Vl<» CLOCK frequency. 




H-BIT UP-DOWN COUNTER 
7414 3/74LSI43 

VERY VERSATILE Y-SfT COUNTER 
with up- Down/ CAPAB/litY. AnY 

H- SIT number at the dcba 

/nPoTS IS LOADED lb) TO the 

counter when the load isjPuT 
(Pin u) is made loua the 

CoumtER IS CLEARED to llll 
when THE clear INPUT (PIN w) 

IS MADE HIGH- THE BORROW AND 
Carry outputs /ndicate umderalow 

or ouerplow BY Going low. 




AND RECYCLE 


SET DESIRED N INTO 

Sl-SH (closed Sl/UlTH = low 
And open switch = HIGH). 

WHEN count REACHES 

LLLL And then UNDERFLOWS^ 

THE BORROW PULSE LOADS N 

AND the Count RECYCLES. 


COUNT UP TO N AND HALT COUNT UP TO N 



PRESS SI (NORMALLY 
CLOSEdA TO RESET. 


CLOCK 


CLOCK 


7MLS11S 

CLEAR 


AT HALT 


(o 

Zl 

z 

2Z 

3 

ll 


■8 


11 


N 

IS 

IH 

13 

II 

U 

10 

9 

8 

7 

0 

5 

*1 

3 

2 

I 

o 
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8-BIT SHIFT REGISTER 
7HLSI6H 


V C c(+5v) 

A H G F E CLR <f> 

I9| 131 izj II 1 |o| 91 8] 


D ATA AT ONE. OF THE TWO SERIAL 
INPuTS IS ADVANCED ONE BIT FOR 
EACH CLOCK PULSE. DATA CAN BE 

Extracted from the 8 parallel 

OUTPUTS OR IN SERIAL FORM At 
any single output. Enter data 
At either input, the unused 
INPUT MUST BE HELD HIGH OR 

Clocking will be /nhibited. making 

PIN 9 LOW CLEARS THE REGISTER 
TO LLLL• 


OUTPUTS: 

^b.c.d.e.f.g.h 


'I *| 3] H| 5| b | 7j 
A B A 8 C D - 


IN CLR’CLEAR 

<£ = Clock 


8-BIT SERIAL-TO-PARALLEL DATA CONVERTER 


USE FOR 
RECEIVING 
8INARV DATA 
SENT OVER 

ONE CHANNEL. _51_ill 


CLOCK 


— 7990/7HLS9O 

TT HI fcl 71 io| 


the 7H<io divides the clock 

PULSES BY S AND LOADS 
DATA IN 7HLSILH INTO THE 
79LS379 AT 8-BIT INTERVALS. 


PARALLEL DATA OUT 
H GFEDCSA 


I<»1 lb _ l_S _I2__ q_ _fe__5__2 

79LS379 


is 1 


19 

13 

& 

-1 

7 . 

9 

3 

13 

12 

II 

10 

_Jl 

__£j 

9 

3 


79LSI 4>9 


8 'lT SERIAL DATA IN 
_ (At CLOCK RATE). 


PSEUDO-RANDOM VOLTAGE GENERATOR 


TYPICAL 

_yw\—, 

> 2R 

> 2 * 

| 2R 

| 2R 

-A/V\- 

S 2R 

R = IK —IOK 

3 

9 

5 

b 

IO 

li 

CLOCK o_§_ 



79LS 

14r 9 




Z 2R 5 2ft > 2R > 2R S 2R > 2R ZR S 2R |J_h 'r*_Lj* 

3 _9_5_tj_loj_nj_ 12 13 V ct Jfc Yn 

S_ 79LSIfc9 2“ Vl fi o 

output is Pseudo-random stepped voltage, change _ IH \ ^ / 7 

_7 PATTERN BY MOVING PIN 2. OF 7900 TO PINS 3,9,5, L, 9 

7 . a. 9, IQ OR II OF 7 HLSILH. ____| j B 

1 ,2,3,9 “ 7900/7MLS00 M _ J 
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OCTAL BUFFER 
7HLS2H0 


IDEAL FOR INTERFACING 
EXTERNAL CIRCUITS TO 

home computers j 

INVERTS DATA. 

CONTROL (E/, E2) I OUT 


V ct C+5v) 


ZOT 1 l&l |71 IUI IS I H\ 13 





\A/H£W L 


&0S 


8-BIT BUS BUFFER 


BUS 8 



\ - ° eSJASLE 

_N L-J+B 

17 H - J SOLAT£D 


A = INVERTED 
BUS A 










WHEN L 


enable 


H~ isolated 



OCTAL D'TYPE LATCH 
7HLS373 

Eight ‘transparent* d-ttpg 

CATCHES OUTPUT FOLLOWS 
INPUT WH6M ENABLE IS 

high, the data AT THE 

INPUTS IS LOADED WHEN 
THE ENABLE INPUT IS LOW- 
THIS CHIP HAS 3~ $TATE 

outputs which AJ?E Con¬ 
trolled B v pin] |. See 
truth table be lovu. 



OUTPUT 

CONTROL 


H- g f e d c b a 3-STATE REGISTER 



SQ 

70 

GO SO HQ 

30 

ZQ 

IQ 



7HLS3-7B 



5 

8 D 

7D 

GD 5D MD 

3D 

ZD 

ID 


n 

i*i 

13 

a 

7 

H 


3 










OUTPUT 

control 

enable 



is is A general purpose 
age Register. 

truth TABLE'- 


here's the 


CONTROL 

ENABLE 

D 

Q 

L 

H 

H 

H 

JL 

H 

L 

L 

L 

L 

V 

X 

Q 


DATA BUS REGISTERS hgfeocba 



H: places OUTPUTS IN HJkZj MODE 

l* mares data available 


H ouTpuTS FOLLOW data on Eos 
L? load data TROM bus 


m DISCONNECTS REG. I FROM BUS, 
,L : CONNECTS REG I TO BUS. 


H! outputs Follow ihPvts. 

LI INPUT data (ON Bus) LOADED- 


r 




1 

18 

17 

IY 

13 8 

7 


"1 


J 

k J 

1G 

^ 1 

IS 


^ i 

9 

^ i 

(p 

k 1 

s 

k - 

z 

i 

1 

J ^ l 



■20 



H G F E D c 


B A 


AT ANY INSTANT ONLY ONE 7RLSS73 
CAN WRITE DATA ON THE BUS,. AwY 
NUMBER CAN READ DATA FROM BUS- 











CLOCK 


COMMON INPUT/OUTPUT BUS REGISTER 


— E>) DIRECTION Ak DATA &OS*> 


OCTAL D FLIP-FLOP 
7HLS37H 


Vct(+5 V) enable 

6Q SO TO 7Q to t>D 5D SQ G 
19 1 ib| i71 it>| isl h! u 1 iz) »1 


CLOCKED 


EIGHT O-TYPE EDGE TRIGGERED 
FLIP-FLOPS. UWUKE 7YLS37S, 
outputs do mot Follow 
INPUTS. INStE AD, A RISING 

Clock pulse at Pin u loads 
DATA APPEARING AT IWPUTS, 
THIS CHIP HAS 3-STATE 
OUTPUTS WHICH ARE COMTROLL6D 
BY PlW I, 


Output 

cowtRoc 


3-STATE REGISTER 


OUTPUT 

CONTROL 


Clock 


General Purpose 

CLOCKED REGISTER. 

here's the truth table: 


Out PuT 

control 

CLOCK 

D Q 

L. 

_r 

H H 

L 

s 

L. k 

L 

H 

X Q 

H 

X 

X H!-* 


1 J B - L .. »- 1 - 

6Q IQ (oQ 5Q HQ SQ IQ 

i 

IQ 8D 

7D fcD SD YD 3D ZD ID 





6 THIS CIRCUIT GIVES 7YLS37Y COMMON INPUT AND 

OUTPUT OUTPUT LIMES- WHEN OUTPUT CONTROL IS HIGH, 

CONTROL DATA on Bus IS LOADED INTO THE 7YLS37‘I 

on the rising edge C-T) of the clock Pulse. 

WHEN OUTPUT CONTROL IS LOW, DATA IM THE 
7HLS37H IS WRITTEN ONTO THE BUS. 



















OCTAL BUS TRANSCEIVER 
7HLSZHS 


Allow s DATA to be 
TRANSFERRED in either 
DIRECTION 8ETIW6EN two 
BUSES. INCLUDES HIGH 
IMPEDANCE CHfcZ) OUTPUTS. 


BUS TRANSCEIVER 


PH 

mm 

B 

tat 


d 


DR 


68 


8 


yftttttt 

BUS A 


£> 


d> 




3> 


< 


D> 


<3 


{> 


<3 


i> 


<3 


D> 


< 


t> 


<} 


< 3 - 


18 


17 


/<► 


IS 


W 


13 


a 


10 


V V if V V v 

BUS 8 


€1 





t h 

A — ► B WHEN 
B —A WHEN 

1- ° 

i 


_<j ENABLE WHEN L 

Ml*-2 WHEN H 

'R . 

t * 

4 

> * \ 

^ A A A 4 

h 1- 

f T ■ r 1 T * - f 




















LINEAR INTEGRATED CIRCUITS 


INTRODUCTION 

THE. OUTPUT OF A LINEAR TC IS 
PROPORTIONAL. to the signal at 
ITS INPUT. THE CLASSIC LINEAR 
IC IS THE OPERATIONAL AMPLIFIER. 
THIS GRAPH SHOWS THE LINEAR 
INPUTOUTPUT RELATIONSHIP OF A 

typical oP-amP circuit- 

h _ 



3 



Output 

Z 



(volts) 

1 

0 


_1_1—1—1_1 


.OR .OH .Ofc .06 
INPUT (VOLTS) 


haany non-*digital xcs — including 

OP-AMPS— CAN BE USED IN BOTH 
LINEAR and NON-LINEAR modes. 
THEY ARE SOMETIMES DESCRIBED AS 
ANALOG ICs. 

linear xcs generally require 

MORE EXTERNAL COMPONENTS THAN 
DIGITAL TCs • THIS INCREASES 

THEIR SUSCEPT ABILITY TO EXTERNAL 
NOISE And MAKES THEM A LITTLE 
TRldoER TO USE. ON THE OTHER 
HAND, SOME LINEAR XCs CAN DO 
ESSENTIALLY THE SAME THING AS 
A NETWORK OF DIGITAL CHIPS. 

HERE’S A BRIEF DESCRIPTION OF 
THE LINEAR CHIPS IN THIS SEC¬ 
TION: 

VOLTAGE REGULATORS 

PROVIDE. A STEADY VOLTAGE, EITHER 
f 1XED OR ADJUSTABLE , THAT IS un- 

Affected by changes in the Sup¬ 
ply VOLTAGE AS CONG AS THE SUP¬ 
PLY VOLTAGE IS ABOVE THE DESIRED 
OUTPUT VOLTAGE- 

OPERATIONAL AMPLIFIERS 

THE IDEAL AMPLIFIER .. . ALMOST. 
HIGH INPUT IMPEDANCE AND GAIN. 
LOW OUTPUT IMPEDANCE. GAIN IS 


EASILY CONTROLLED WITH A SINGLE 
FEEDBACK RESISTOR. FET INPUT 

OP-AMPS (BIFETS) HAVE A VERY HIGH 
FREQUENCY RESPONSE,. JT’S USUALLY 
OK TO SUBSTITUTE OP-AMPS |F BOTH 

are normally powered by a dual 
Polarity supply ( l /iLF353 for yyic, 

ETC.)... But PERFORMANCE WILL IMPROVE 
OR DECREASE ACCORDING TO THE NEW 
OP-AMP'S SPECIFICATIONS. 

COMPARATOR 

SAME AS AN OP-AMP WITHOUT A 
FEEDBACK RESISTOR. ULTRA -high 

GAIN GIVES A SNAP-LIKE RESPONSE 
TO AN INPUT VOLTAGE AT ONE 
INPUT THAT EXCEEDS A REFERENCE 
VOLTAGE AT THE second input. 

TIMERS 

use Alone or with, other iCs For 

NUMEROUS TIMING And PULSE GENER¬ 
ATION APPLICATIONS- 

Led chips 

MOST IMPORTANT ARE A FLASHER CHIP 
And A DOT-BARGRAPH ANALOG-TO- 
DIGITAL DISPLAY. VERY EASY TO USE. 

oscillators 

A VOLTAGE CONTROLLED oscillator 
AND A COMBINED VOLT AGE - TO - FRE¬ 

QUENCY And frequency - to- voltage 
converter. Also included 4s a 
tone decoder that can Be SET TO 

INDICATE A SPECIFIC FREQUENCY. 

AUDIO AMPLIFIERS 

THIS SECTION INCLUDES SEVERAL EASY TO 

use Power amplifiers that are 

IDEAL FOR DO - IT-Y AuftS ELF STERE6, 

Public address systems, intercoms 
AND OTHER AUDIO APPLICATIONS. 




VOLTAGE REGULATORS 
780S C 5-VOLTS) 

7812 (12-VOLTS) 
7815 (15-VOLTS) 

FIXED VOLTAGE regulators, 
ideal for. stand-alone 

Power SUPPLIES > ON r-CARD 

Regulators, automobile 
Battery powered protects. 

Etc. up to i.s amperes 
Output IF properly «6AT 


ATTACH HEAT kT 

SINK )f REQUIRED 


metal 

TAB 


1 «- Ij 

2 - OpT PUT 

3 — GROUND 



Sunk And suFf/c/ent /wPut 






current available. 

THERMAL 






SHUTDOWN CIRCUIT TURNS OFF 






Regulator if heatsink too 

SMALL, 






















5-VOLT LINE POWERED 


I/1LS POWER 

SUPPLY 








SI 

PRIMARY 




1 1 1-7 



N f 

CAUTION : You | 
«=}!_-. MUST INSULATE 

these connections! 

•V 

-^3- 


AC line 


SECONDARY 



7805 


CH 

0.1^ F 


CI-C3 ~ I cjop yuF, SSV 


1 


Tl - 
Bl - 


M7-I2.C, V, UA 6 r 2 A TPANSPORMER (?73-iSDS or. 273- fSfl). 

/A—HA full WAVE BRIDGE RECT IFIER (pE* 6 j-llfcl ,270-1*5/ OR 27G-/]7l57 

(RAo/o sha£k ca talog mum sezs i m parenwcses.) 


■IA<K CATALO G • MUM 6£jRS 

VOLTAGE REGULATOR 


parenweses.) 

CURRENT REGULATOR 


i 


I 


Voltageo_ 
in 


78 XX 


io4 




■vs 


,3 


tL OK .5 
- CRbuNO 


I i 
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Ciw ■*“ optional; USE O-lSjug or So F 

REGULATOR FAR FROM, j POWER SUPPLY, 
Coot ~ OPTIONAL - , USE O-I/aF OR MORE TO 

TRAP SPIRES THAT BOTHER LOGIC £C$ 

70 


IN 


+ 

Cl 

•3S/*F 


7 8XX 


R1 


USES INCLUDE 
2 STABLE; 

basing for 
LED s, LAMPS, 


OUTPUT 


ETC. 


;load 


OUTPUT CURRENT * 


REGULATOR 


Rl 









FIXED 1-5 VOLT REGULATOR 


WORKING yqlTAGE MUST EXCE60 Vm . 


ADJUSTABLE NEGATIVE POWER SUPPLY 


-5 VOLT REGULATOR 
7905 

FIXED "5 VOLT 
REGULATOR . CAM BE 
USEO TO GIVE 

adjustable Voltage 
OUTPUT. Up TO 1.5 
ampek.es OUTPUT if 
P ROPE RL.V HEAT SUNK 

And sufficient ikjPut 
current available, 
thermal shutdown .jc>Reu|r 

TURNS REGULATOR OFF 
IF heatsink too SMALL. 


attach HEAT 

SlNk IF REQUIRED 


l — GROUND 
*2- - OUTPUT 
3 - input 


~5 TO 

270 -30 VOLTS 

OUT 


5,5 TO -35 VOLTS 

in 


7 90 S 


EXAMPLE : 
IN = -20V 


- 5 VOLTS 
OUT 


7905 


METAL 









1.2-37 VOLT REGULATOR 


RANGE. NOTE MINIMUM NUMI 
OF EXTERNAL COMPONENTS i 
SASIC REGULATOR CIRCUIT 6 
USE MEAT SINK FOR APPLICA' 
requiring Pull power outP 
See APPROPRIATE DATA BOOK 

Additional information: 


bottom 
view 
( to-3 < 


LM3I7 


y 

qZ 

YuX\ 

1 

CAN SUPPLY UP TO 
over A 1-2-37 volt 

1.5 AMPERES 

OUTPUT 

X 

ADJUST y 



I.2S-25 VOLT REGULATOR *>-VOLT NICAD CHARGER 


Dl * 



~ CADMIUM STORAGE CELLS IN 

series. TRis circuit charges 

VlN SHOULD BE FILTERED. OK TO OMIT Bl AT A CURRENT! OF 5|.2 A. 

Cl IF V (N VERT CLOSE TO CMS/?. INCREASE Rl TO REDUCE CURRENT. 


* 



Rl CONTROLS OUT PUT VOLTAGE 
Add IF output >25 V AND C2 


For example, current is *mA 

WHEN Rl tS 2.H OHMS. 


PROGRAMMABLE POWER SUPPLY 


TO ADDITIONAL 


LNASO 


INPUT&: C|»N|UECt 
2 TO SELECT. 


LIM/TS MAXIMUM V 0UT 
TO~ 27 V WHEN INPUT 
IS 20 V. 




37 VOLT REGULATOR 


-1.2 TO - 

337T 

can Supply up to -is 
Amperes over a -1.2 

TO -37 VOLT OUTPUT 
RANGE. FEW/ EXTERNAL 

components required, 
complements LMZIT 
Adjustable Positive 
Re <3 ula TOR. 


ADJUSTABLE NEGATIVE REGULATOR 



* working voltage must exceed v in . 


PRECISION LED REGULATOR 





2-37 VOLT REGULATOR 
723 


i 



CURRENT UMIT 


FREQ, 
COMP- 
V + 


SERIES 

TO HO VOLTS 


v 4 rt VERSATILE 
REGULATOR. OP 
INPUT 


CURRENT SENSE ^ 


VOLT OUTPUT. 


AND 

{MAXIMUM OUTPUT CURRENT OF 
ISO y>\A CAN BE EXTENDED TO 
10 A BY ADDING EXTERNAL 
POWER TRANSISTORS. SHOWN 
BELOW ARE TWO BASIC 
CIRCUITS. TRY THESE, THEN 
See appropriate data book 
For additional circuits. 


INPUT 


+ INPUT 


2-7 VOLT REGULATOR 


7-37 VOLT 


REGULATOR 


TYPICAL 


typical 


Z^OK 


(R3, wuicii is OPTIONAL, Gtl/ES 

temperature stability)- 


“■*“ —T* -T“ * 




BETWEEN 7- 

27 

./RAUlRZ-V 





1 


L RZ 

p 

X5I 



L 




\ " 


,c 

1 

•s) 




J IZ 



Z 





L 



3 


r - 

723 



f 5 



H 









- 




13 



■ 



. 














< 

> 

<r 

g 




i I 1 ! 




i-B2-L 


R3 





f 

- «. 

H 







13 










— 

1 

10 AAA 

.. VasuX 



Rsc 

2 2.Z Jl 









3 


723 






ADJUSTABLE SHUNT (ZENER) REGULATOR 
TLH3I I „_ 

CATHOtJE (K)J._ 


E A$Y To USE THREE 
TE R.M INAL ADJUSTABLE 

PRECISION SHUNT 
REG ULATOR. O UTpUT 

CAN BE SET TO FROM 
2.5 TO 3fc VOLT|*. 


anode (a) 


ADJUSTABLE REGULATOR 


VOLTAGE DETECTOR 


1.5 TO 5 V POWER SUPPLY 


MPLE 


4L&X, GLOWS 

lAFT£ R_DELAY 

t PERIOD 


typical! 

values; 


DELAY 



USE Ttoi Dl 

:TECT 


TT4 u£sjc ( 

LEVELS. 














NC jJ 





□ 


L_ 











llo 


(iS SETS AMPLITUDE. 

Ri Controls pate. 

use to FLASH 
/AJ caudEsceut 

CAMP y VARY 
0.0. MOTOR SPEED, 


1.2 TO 120 VOLT REGULATOR 


(?l CONTROLS 
OotPuJ 


550 T 


I.Z TO S3 VOLTS 
OUT 

-i*- ± 


2 TP SSL volts 

: ul . 


POWER PULSE GEMERATOR 

V cc = S TO /5 |/DC 


I.Z TO 33 VOLT REGULATOR 


CAN SUPPLY UP TO 
3 AhPERES OVER 12. 

TO 33 «ot.T OUTPUT 
ran g a i. j ££w extern ac 
COMPONENTS REOuiRED. 
H6AE SINK R EQutRED 
FoR FotC Power output. 


metal 

tab 


ATTACH HEAT 
SINK IF REQUIRED 


1 - ADJUST 

2 ~ INPUT 

3 - output 









operational amplifier 


OFFSET 

NOUU 


INVERTING 


THE MOST POPULAR OP-AMP. 
USE FOR ALL GENERAL PURPOSE 
APPLICATIONS. C^OR Single 
SUPPLY OPERATION And VERY 
HIGH iNPuT IMPEDANCE , USE 
OTHER OP-AMPS IN THIS NOTE8C* 


INPUT 

NON-INVERTING 

INPUT 


k. Output 


NULL 


INVERTING AMPLIFIER NON-INVERTING AMPLIFIER 


UN I TV GAIN FOLLOWER 


COMPARATOR 


USE TO 
COUPLE HIGH 
IMPEDANCE. 
TO low 
IMPEDANCEi 


r T-YP/CAL 
* APPLICATION 
V SHovuU BELOW 


LEVEL DETECTOR 


NGLE POLARITY SUPPLY 


V*n MUST 
BE NEGATIVE 


mis CIRCUIT 
SHOWS SINGLE 
POLARITY OPERATION 
OF A COMPARATOR,. 


Rl SETS THE VOLTAGE DETECT/QAt 
THRESHOLD (UP TO +9jL WHEN Vim 
EXCEEDS THE THRESHOLD (ALSO CALLED 
THE REFERENCE^ THE LEO GLOW%. 


TYPICAL. u&ESI 

Amplification of dc voltage and pulses 




+v- 





Rl 


1 /VV> * V 





K aaa 

1 -' 


1 

lpd 

l— 


4 






+V 


1 1 

i>4 


3 

7H) 





V* * 

5 

-I8V 









OPERATIONAL AMPLIFIER (c 
7H1C 


BASIC INTEGRATOR 


BASIC DIFFERENTIATOR 


.00022 jx? 

IOOK 

3 = 10 * 


Rl a 'OK . 

ZZ~ IOOK "A/ 
R? = IOK \N 




WHEN V = ±c lV 
AND IN ~ * .ZSV 
OUT = * .2S V 


BRIDGE AMPLIFIER 


Zl 

IOoK 


01 AND D2 = 
ZENER DIODES. 
IF Vi = 4\|, 
them output 
cannot exceed 


RH: BALANCE 

Rl»l ZERO 


Rl IS UNKNOWN RESISTOR.- USE CdS 
CELL FOR Rl TO MAKE A l/ERX 
SENSITIVE LI GAT METER 


SUMMING AMPLIFIER 


DIFFERENCE AMPLIFIER 


IOOK 


sw 

tOOK 


RZ 

IOOK 


IOOK 









[ 





VooT 



And IN - '■ 

*.25 V* 


OUT - * W. 

, . ) 
















OPERATIONAL AMPLIFIER 
7M1C 


(COMTIMUEO) 


NOTCH FILTER 


LIGHT WAVE RECEIVER &0-H 


40 Hx 


FREQ 

our 


<31 ‘ImP 
radio shack 
274-130 


(oOfJz In POT 

OPWM -3d 6 


USE TO RECEIVE VOICE 
MODULATED L.l<3HT WAV£S^ OJC 

to use simple PolaritY Pc 
supply for non-voice rece 


H - BIT D/A CONVERTER 


HIGH PASS ACTIVE FILTER 


binary 


\n puts 


ado CIRCUIT 
BELOW FOR 

improved 

OPERATION. 


VALUES SHOWN' 


I •!&!£. ^ 2 K 


LOW PASS ACTIVE FILTER 


icu^cpjur! 

VOiLTAfig 


IOOK 


out 

vSAUUfii shown: 



£ RS 
> 2 k 










OPERATIONAL AMPLIFIER 
741C 


OPTICAL POWER METER BARGRAPH LIGHT METER 


RS 

IOOK 


CAUTION 
THIS |S 


A VERY 
SENSITIVE 
circuit ! 
too much 

LIGHT WILL 
SLAM THE 
HS.TER 
NEEDLE. 


FULL SCALE 


Ql IS A PHOTOtRAWSISTOR s«»o 
(RADIO SHACK 2 74.-I5Q) 
connected as as 
Photodiode . A silicon RR 
SOLAR CELL CAN ALSO 470 
BE USRD^ USE GREEN 
LEDs FOR READOUT. 


silicon solar 

CELL 


this circuit CAN be used as a fairly 
GOOD quality RADIOMETER. 


SENSOR 


electronic bell 


TO AUDIO 


PRESS 

TO RING 


PCl,,PC2— CHS PHOTOCELLS 

(Radio shack rtl-jig) 

LIGHT ON PCI DECREASES TQfo£ FREQUENCY. 
UGHX ON Pci INCREASES TONE FREQUENCY. 


ADJUST R5 to josr beloui oscillAtjow 
point. ADJUST R2 AMD R3 FOR SOUNDS 
SUCH AS BELL, DRUM, TINKLING, ETC. 


AMPUf 

:iER 



















DUAL OPERATIONAL AMPLIFIER 
IH58 


TWO 7HI C OP-AWFS IN A 
SINGLE 8-PiN MINI-DIP. TRT 
TO USE tIhis CHIP FOR 

Circuits that Require two 
or more 7Mi's. Moo'll save 
TIME, SPACE AND MONET. 


PULSE GENERATOR 


PEAK DETECTOR 


iMqiH 

CL STORES 
Cl THE PEAR 

LOOyuF VOLT AS E 
AT V in- 


applications include use as 
-Analog ii nemort # that stores 

PEAK AMPLITUDE OF a FLUCTUATING 


PULSES ARE- DC. AMPLITUDE 
WHEN Cl = O.ly^F IS 5 VOLTS. 


FUNCTION GENERATOR 


LOOK 


\Nse 










i i 

3 





















DUAL OPERATIONAL AMPLIFIER 
LF3S3N (JFET INPUT) 


v+ 

81 7 


HIGH IMPEDANCE 0°' OHIa) JUNCTION F£T 
inputs. output short Circuit 
PROTECTION. HIGH SLEW RATE (13 v/yuSEc), 
LOW NOISE OPERATION. AMPLIFIERS ARE 

similar lo those in the Ilossc. Mote 
THAT pin CONNECTIONS are the SAME as 
1MSS. THIS OP-AmP, HOW 61/eR, OFFERS 
MUCH SETTER PERFORMANCE. 



SAMPLE AND HOLD PEAK DETECTOR 



S^H; H « SAMPLE 
L = HQCD 


OPTIONAL 


IH 




bl* 


HOfefe 

iwqi^ 

oi 


T KL 

S/h ^ 

, o 

PT 

Cl + 


±1_ 


7 ' 



TRACKS V| W 
AND STORES 
PEAR. Vim IN 


>N c ll < i 


REDUCE Cl 


TO CHANGING Vin 


PROGRAMMABLE GAIN OP-AMP 



AUDIO MIXER 


MAKE 
SELECTED 
GAIN INPUT 
H* OTHER SI 4 


Volt =-t14n( 


CONNECT <^i»TPUTS OF PREAMPLIFIERS 
TO -inputs 1-3. OH TO Add (MaR£ 
CHANNELS. WORKS WELL IA/ITH 
TLOSH MICROPHONE- PRE AMPLl FIBR S. 


HObb 





— 



; 







r 


' 

-1 8 V 




1TLO04 


GAIN 


ClVWftMIC 
NWCRo PHONE 


TLOS4 


T1084 


9V POWER 
Amplifier 


IwFRAREO 

LED 

(17L-IH2) 


USE RADIO SMACK. RTto-IJO 
PHOTOT-RAN SI STO R FOR Ql. 
MAXIMUM RANGE V HUNDREDS 
OF FEET AT NIGHT WITH 
LENSES AT <51 AND LED. 
Power am Pi see lms&g. 


Point the led at qv and adjust Rm until 
Best voice quality is obtained, (rh applies 
PPEBias to led.) Ru limits maximum led 
Current to a safe mo nA- 
















QUAD OPERATIONAL AMPLIFIER 
LM32HN 


9 8 


OPERATES FROM SINGLE POLARITY 
POWER SUPPLY. MORE GAIN (lOO 
BUT LESS BANDWIDTH (/ MH* H/W£A/ 
GAIN IS |) THAN THE LM3900 QUAD 
OP-AMP. NOTE UNUSUAL locat/oai 
op Power Supply pins, caution; 
shorting the. outputs directly 
TO \/+ OR GND OR REVERSING THE 

Power Supply may damage this chip. 



+3-30V 


BANDPASS FILTER INFRARED TRANSMITTER 



RS20O9 


100 

INFRARED 


BANDPASS 


FREQUENCY 


CAREFULLY ADJUST 
R3 FOR BEST VOICE 
quality, for more 
POWER REDUCE RS 
to soil 4. Bur do 
NOT ALLOW MORE THAN PLUS 
30 v*A THROUGH led) 


USE DYNAMIC. 
MICROPHONE AT 


INPUT. 


PULSE GENERATOR 


SIGNAL WITH 
PHOTOTRANSISTOR 
OP-AMP. 


IN9/Y 


D\-DZ; 

OK TO 
ELIMINATE. 
IF SO, 
Connect 
RZ TO PlM \ 
AND ELIMINATE 
R3. 


INTERFACE CIRCUITS 


OBSERVE Ql's 
POWER RATING! 


lOOK 


CHANGE R9 
And/or ci 
to vary Pulse 
REPETion rate. 


RS look 
IOOK 


+ 9 -TO V 

Cl 

Rl 

J AAA 

A 

■n. 

IK 

.3- IOOK 

. t 

,KJ 

—AAA. 



i 



BUFFER Cout * In) 


' • I 




3900 


IOOK 


USE AS CLOCK > 

pulse generator or 
dual flasher (shown.) 


3 3900 


to toggle: make 


input LOW,THEN HIGH 


FUNCTION GENERATOR 


XIO AMPLIFIER 




j. 


T 

MV RAMP 


Vour’V.io ( TT) 


+H-3L, 


FREQUENCY * LlKHi 


QUAD OPERATIONAL AMPLIFIER 
LM3A00N 4 n | n 


operates from single polarity 
Power supply, less gain (7o dB) 
But wider Bandwidth (is MH*. At 
Gain of l) THAN the LtA'iZH QUAD 
op-aiap. note standard Power 
Supply pin l.ocat/ons. caution: 
SHoRTING the Outputs D/RECrcY TO V+ 
or ground or reversed PoweR 
CONNECTIONS may damage th/s CHIP. 


AST ABLE MULTIVIBRATOR 

+ <? 


TOGGLE PLIP-FLOP 


+5-11 


note: oo not substitute 

U*V?0O FOR OTHER OP-AMPS. 















+ iNPur 


NON-INVERTING 


LED GLOWS WHEW Uliuct VOLTAGE (.Plr 
FALLS BELOW REFERENCE VOLTAGE. (PlN 


WITH HYSTERESIS 


INVERTING COMPARATOR 
WITH HYSTERESIS 


)R 




± 

IA1PU.T 

VOLTAGE 


+1-32 


out 

s sjv-r 

i + 


+■ REFEREncE-o- 

‘i \J 

VOLTAGE 



S 3$9 



+ LMPUT /v. _AAA__AAA. 

voltage 

j4jcJ jom. 


+ ref er enc£ q .a aa 

3 __ ^ Cjuat VOLTAGE 4 M 

_J NOiT&: WTSTERfeSIS PROVIDED 

- BY FEEDSAC^ RESISTOR STOPS 


TTL DRIVER 

+s .... 


j Ds|c iiiA x joN. 

CMOS DRIVER 

+ 3-IS jo4(c 


3-STATE OUTPUT 

+5 

A 

- — j-o CONTROL 

> l-ENABLE 

IOK > Ws,HME 


‘A* 7YLS3L7 


Four independent voltage comparators 
IW A SINGLE PACKAGE- NOTE THAT 

a single polarity power supply 

is REQUIRED, (MOST COMPARATORS AR£ 
designed primarily For dual supply 
OPERATION.) NOTE uwUSUAL LOCAT/ON OF THE. 
SUPPLY Pins, comparators may oscillate 
IF Output LEAD JS too CLOSE TO INPUT LEADS, 
GROUND All PIa/S OF OWySEDi COMPARATORS.. 


+ 2-*ltV 


NON-INVERTING COMPARATOR INVERTING COMPARATOR 


OPTIONAL 
INPUT 
VOLTA' 


+ ZSZ 


QUAD COMPARATOR 
LM339 (27<>-l7l2) 


GNO 
31 12 













10OK 


RADIO SHACK 274.-lit; 


+5-10 


1MPUT ^ 

voltage 


+5-10 


« 


^ 5 

iu'' 

1 RH 
s Iok 

3 I 


Ql 

| RS-2009 


THE LEO GLOWS WHEN THE .INPUT VOLTAGE 
IS WlTHlKJ THE WINDOW DETERMINED BY 
J 2 I-R 3 . THE window .IS A -6 MILLIVOLTS WIDE 
** WHEN Rt= SOOIL ; RE = ITOOA And RS=IM. IT 
Extends prom i.s-h.z volts when r i a no R3= 
IS^OOOJl and RE - 2 S,'DO^ JJl. USE POTS FoR 
RI-R 3 FOR A FOLLY AOTUSTABLE WINDOW. 


INPUT 

voltage 


ADJUST Rl to ACHIEVE 
. SENSITIVITY OP TO A 
PEW MILU VOLTS PER 
LED. SEE POPULAR ELECTRONICS 
(SEPT. iRTftj pp, n-?7). 


PROGRAMMABLE LIGHT METER 


SQUAREWAVE OSCILLATOR 


OUT (HO 


.oooi zt^oia 

OOl Z,JZH 

.oi 5o c l 

. 1 30 

1 


ADJUST Rl AND R3 SO LEO SLOWS WHEN 
LIGHT AT PCI IS ABOVE OR BELOW ANY 
DESIRED LEVEL. 


QUAD COMPARATOR (continued) 
LM339 

LED BARGRAPH READOUT 


WINDOW COMPARATOR 





LED FLASHER/OSCILLATOR 
3909 


8. Slow RC 


easiest TO use tc in THIS 
NOTEBOOK, FLASHES LEDs OR 
CAN 66 USED AS TONE SOURCE. 

Will Drive speaker directlv 

WILL FLASH A RED LED WHEN Vf 
IS OUL'i 13 VOLTS, 


OUT 


LED FLASHER 


POWER FLASHER 


Si: 

OPEN,= ZHi 
CLOSED =5.5 Hi 


3909 


3904 


OPTIONAL 

Flash 

rate 

COWTROL. 


TRANSMITTERS 


INFRARED 


TRAM SM ITS 


(HI) IN9IM +I.5V 


JNiqiH +I.S V 


3909 


3909 


3909 




a 



h 

4> 5 

TRANSMITS 

distinctive 

WAR&LE TONE 

H< 

h-Kh 

i 

Co 

S 

rns__ I 


_ 


8_ 


















LED FLASHER/OSCILLATOR 
3101 


NtlKIUED 


WHOOPER 


CHIRPER 


s<toq 


SUN POWERED OSCILLATOR 


TOY ORGAN 


SH-ICON 


solar 


spkR 


8JL 

SPKRS 


TTL CONTROLLED 3101 


H* TOME -h LED GLOWS 


H = FLASH LED 
L * INHIBIT 







Cl 

a 

J 

k © 



f- 





R» < c ' - 
15K __L A/f 

+ 




1 - 


8 

cz - 

ZZ-IT^uF 

f+ 


ioo>uF 

L a inhibit 




















buffer" 


+ 3-IB 


LEDs 


TO INPUT 
. S 


LM39IY 





■ 





















Rl CONTROLS 
LED CURRENT. 
current 
through Rl 
IS ik «-£D 
Current. Since 
Current (i) 
through A 

RESISTOR (R) 

Is voltage 
ACROSS R 
PIVIOEO BY 
R, IK gives 
An LEO 
CoRR&NT of 
IO k*A 


WHEN +V - +3-16 VOLTS, THE REAOOUT 
RANGE IS O-lS — 1-30 VOLTS. TO 
CHANGE RANGE TO 0,1-10 VOLT 
(0.1 volt PER LEO), INSERT A 5K 
Potentiometer between Pins g 
And 7 . connect voltmeter 
across Pins s And a And adjust 
RZ FOR I VOLT AT PIN S. THEN 
ADJUST IK POT UNTIL LED to GLOWS. 
REPEAT THIS PROCEDURE FoR 0-1 
VOLT AT PIN S AND LED U OK 
TO REPLACE THE IK POT WITH A 
FIXED RESISTOR OF THE PROPER 
VALUE. 


DOT/BAR DISPLAY DRIVER 
LM3SIHN 


LEDs 


OUTPUT 


Rw AND Rt-o ARE THE Ends OF 
THE DIVIDER CHAIN. THE REFERENCE 
VOLTAGE OUTPUT (REF Out) IS l,Z- 1*3 
VOLTS. CONNECT PIN S TO PIN ll FOR 
DOT MODE OR +V FOR BAR MODE. 


^ s| Hi s\ <o I 71 a| H 

-V +V Rio IN Rh. REF REF M 

OUT APT 


DOT/BAR DISPLAY 


IF THE LEDs FLICKER, connect 
A CAPACITOR (o.os^f TO j 
Z.z^uF) FROM LEP anode lin 
TO Pin z. 


One oF THE MOST IMPORTANT 
CH/pS IN THIS NOTEBOOK. 

LIGHTS UP TO IO LEDs 
(BAR MODE) OR I-OF-/0 LEDs 
(Dot mode) in response to 
an INPUT voltage. CH/P 
conta/ms A VOLTAGE DIVIDER 
And IO COMPARATORS THAT 
TURN ON IN SEQUENCE AS 

the ihipur voltage rises. 

here's A SIMPLIFIED VERSION 
OF THE CIRCUIT". 


3_+3-l8V 


REF 
OUT 
REF 
ADJUST 


LED 

V 






DOT/BAR DISPLAY DRIVER ( CONTI MUEfe) 
LM311 MN 



20-EtEMEMT READOUT 


RCuiT SHOWS HOW TO CASCA 
MORS LMSH/H's. WHEW + V ! 

RAWSE IS 


READOUT 

Z<~) V. HIGHEST ORDER LED 
STAYS ON DURING OVERRAN) 6E. AVOID 

AMD R5. 


VOLTS 


SO gSTITOTlONS 


mode switch, use A 
L6. Position) i selects 

POSITION) 2 SELECTS DOT. 
IF ONLY ONE MODE IS 
SIMPLY WIRE IN THE 
CONNECTION S. 


FLASHING BAR READOUT 


L MSI IV 


DOT MODE 
CowmECT 
Pin 9 to 
Pin II 
INSTEAD 
OF + V, 


READOUT. 

Direction 


S (o 

lmsh/y 

M 

V 

i\ -1 

1 7 


Y 
H _L 

I 


V 

> 


- * 

i J 5 


V 

IS | 

. 

2 


—— 

V 

17 



V 



ld 4 

8 

---_j 

V 

Si 


r" 

31 

/6 

'< K 

/* 

LM39/H Vf" 

T 

4 !L^ 


THE CIRCUITS on) THIS PA<3<£ 

ARE ADAPTED FROM NATIONAL 
SEH'toNo uct oil's lmihih literature. 
Both work well. 


WHEN ALL 10 LEDs ARE ON 
THE DISPLAY FLASHES. OTHERWISE 
THE LEDs DO NOT FLASH. 
INCREASE Cl TO SLOW RASH RATE. 





DOT/BAR DISPLAY DRIVER (continued) 

LM39IHN 

SOLID-STATE OSCILLOSCOPE 


IN 


Rl 

IK 


U 

IK 


+9 


i 






r 


THIS IS An 




9 




Ri: VERTICAL GAIN 

experimental 



1 

LM39/Y 

u 


RS'. horizontal 

SOLID - state 



0-5. 


1 


SWEEP (TIME&ASE) 

scope that will 




12 


USE R3 TO 

PIT IN A POCKET 



_^ 



screen: 

SYNCHRONIZE 

SIZE housing. 



1 


13 


scope with 

THE RESOLUTION is 






IOO RED LED* 

incoming wave. 

POOR, BUT VARIOUS 




IH 

CONNECTED to 


waveforms can 

! 

7 



intersecting 


Be VISUALIZED. 



i 



15 

LINES -LIRE THIS 


EXPAND BOTH THE 


5 



\ 


VERTICAL AND 



/ 


1 to 

J 


HORIZONTAL CIRCUITS 



i 2 






FOR MORE RESOLUTION. 




[l7 



1 Add op-amp to 

FOR MORE INFORMATION 


8 




INPUT FOR MORE 

SEE POPULAR electronics. 




18 


Sensitivity, use 

AUGUST 1979 (pp.78-79). 


►-I 


1 


R' TO CALIBRATE. 






n 









i 


II 


01 1345 ^ 78 ? 

RESET H0I7 


13 


8 


Si: J = TRIGGERED SWEEP 
2. e FREE Running 


'T 

+9 



i 


USING THE LM391M AS A CONTROLLER: 


RELAY 



OPTICAL COUPLING 


RELAY: NORMALLY OPEN — 



Point Gtl AT 
+9 I-OF-IO LEDs 


Cl — H7/uF (prevents chatter) 

di - in^iy 

RY1-RADIO SHACK 27S-OOH 

92 


/TTTirn A TO DETECT 
J SPECIFIC 
Rl OUTPUT 
|RS-zo°<* m LEVEL, 


01'. PHOTO- 
TRANSISTOR 




U-/i 

OU USE RADIO SHACk 

77G-I30,£tc. 


F 







DOT/BAR DISPLAY DRIVER 
LM3^ISN 


LOGARITHMIC VERSION) OF TKE 
LMSSiH N. THE LM3tWN USES 
A String of ik resistors 
As A VOLTAGE. DIVIDER WITH 
UNEARU-Y SCALED DIVISIONS. 

THE VOLTAGE DIVIDER RESISTORS 
OF THE LM39/5N ARE SCALED 
TO GIVE A -3<jb interval 
pOR EACH OUTPUT. THIS CHIP 
IS IDEAL FOR VISUALLY MONI¬ 
TORING the Amplitude OF 
Audio SIGNALS. 


2 3 H 5 G 7 8 9 10 

161 171 Ifaj IS) IH\ 13\ 121 II) U>\ 
TO OUTPUT LEDs 


tF THE LEDs FLICKER , CONNECT 
A CAPACITOR (0-05 /.F—2.2/4?) 
from led anode line to 
pin z. 

I | 21 31 h \ 5 1 t| 7] 8l 91 

I -V +V !?*.„ IN Rm REF REF MODE 

out ADJ 

SEE LM 3RIYN FOR EXPLANATION 
OF PIN FUNCTIONS. 


0 TO -27 dB DOT/BAR DISPLAY 

+3-1&V led DISPLAY 


10 

I 

L MS') 15 III 


SIGNAL o 
IN 

(AC OR DC) 


BAR MODE 


0 dB 

(fullscale or fs'' 


- 3 4 B 

( .707 

/—\ 
(A 
U. 


— (o <J B 

( .5oo 

F5) 


- 9 dB 

C .35H 

FS) 


-IldB 

( .ISO 

FS) 


"15 dR 

( .177 

FS) 


~ 18 dB 

( .125 

FS) 

• •#•000000 

-21 dB 

o 

00 

00 

FS) 

• ••OOOOOOO 

-29 dB 

( .Ob2 

'Tn 

LL 

• •OOOOOOOO 

-27 dB 

( . 0H4 

fs) 

•ooooooooo 


BAR DOT 


OK TO USE 
DOT MODE. 


THE INPUT SIGNAL 

CAN BE 

CONNECTED 

DIRECTLY 

TO 

PIN S 

WITHOUT 

RECTIFICATION, 

LIMITING 

OR 

AC 

COUPLING. 

SEE THE 

LM39IH N 

FOR 

MORE 

IDEAS 

AND TIPS. 


93 










LED VU METER MODULE 
NSM3AI6 


INCLUDES led bargraph driver 

AND LEDS ON SAME SUBSTRATE. 
MAKE MODE PIN HIGH FOR SAfi- 
GRAPR MODE . LEAVE OPEN FOR 
DOT MODE. SEE PATA Su PPU£0 
VUITR MODULE FOR MORE INFORMA¬ 
TION. ALSO, SEE LM39 IH AND Lm39/£. 

VU BAR GRAPH DISPLAY 




BACK AND FORTH FLASHER 


LED 10 
LED 9 
MODE 

REFERENCE ADJUST 
REFERENCE OUT 
R HI 

SIGNAL IN 
R LO 

v+ 

GRoond 
L£d i 

VlED 


R| CONTROLS 
CVCLE RATE. 
R4 CONTROLS 
RANGE. 



I ='/3 H049 
(GROUND UMJSfiO 
inputs— Pins 
*7, 9, II, !*<) 


TWO GATE 
SWITCHES 
AND OFF. 

CHARGED 
AND DISCHARGED 
S'V R3 TO Glv£ 
VOLTAGE RAMP 


OSCILLATOR 
HOGG ON 
Cl IS 
VIA R2 





r 


C2 


R3 

2ZK 


\ 

le 

NSM 3 

3 





5 







h 

|7 16 

9 

RH 

t 


5K 

A R5 

RG R7 



210 

IOK IOK 




__J_AAA_ 

Lvsa_/VW__ 







LCD CLOCK MODULE 
PCIM-I6I 


Complete clock module. 

REQUIRES ONLY J.5 VOLT 
CELL AND SWITCHES. 

FOR complete jmformat/oa/ 
SEE DATA SUPPLIED WITH 
MODULE. V 00 MOST NOT 

EXCEED l«t VOLTS' 


c 


note; all Ufjus£p eiios QUIT Go TO 

V/ op Oft Ojs C CHO/Ci)! 
(SACK) 


nn©nnrin©nn 


USE FOR 
CIRCOITS 
BELOW 
ALSO... 


I.SV + 



LmP SET V S4 Vp» AL2 ALI 


) 


TO SET ALARM : 

/. PRESS ALS TWICE; PRESS 
SET UNTIL HOUR APPEARS. 

Z. PRESS ALS ; PRESS SET 
UNTIL MINUTES APPEAR. 

3. PRESS ALS. 











KEEP RADIO 
SWITCH ON. 






3.3 K 

AAA 




ALARM CLOCK RADIO 


fO ALI 



TO + 9 VOLTS 

Si: close to 

BYPASS ALARM 

TO RAD/O + 
CONNECTOR 


o 


u 


K A G 


vss - 

4 ^ IU lAnb'/v/ 

connector 

lZTI o -l0(o’?) 


CLOCK CONTROLLED RELAY 



' CAUTION : USE 
CARE WKEtJ 
SW ITCHING 
LI W £ VOCtAGE} 


H.7K 


SCR 


H7< 

3 

_AAA 

- 4 


SI 


+ 9v 


Current drain: 
relay on ~ in.8 *mA 
RELAY OFF * 1.8 mA 


MU 


TO ALI 

TO Vss ^ 



In 

LN2LLZ 


34 


DO NOT EXCEED 
Contact rat ins! 

P 

l AMP 
® ILSV 

1 



RELAY 
(27S-Oo4) 


Si: NORMALLY CLOSED 
PUSHBUTTON. 

OPEN TO 

RESET. MUST 
WAIT FOR IS 

second Alarm 

CYCLE BEFORE 
R ESETTING. 

^5 



timer 



the first and still the 
most Popular xc timer 

CHIP■ OPERATES AS A 


owe-SHOT TIMER OR AN AST ABLE 

Multivibrator. the ssu is 

TWO SSS ClRCO/TS ON ONE CHIP. 


Ground _1 

X Vet 

TRIGGER.^. 

Z. DISCHARGE 

output .3 

^.THRESHOLD 

RESET X 

5. control 


voltage 






555 EQUIVALENT CIRCUIT 


BOUNCELESS SWITCH 


PRESSING SI GIVES 
CLEAN 0-1 SEconO 
OUTPUT PULSE. 


INTERNAL 

REFERENCE 


IOOK 


CONTROL 


POWER 

OUTPUT 


TIMER PLUS RELAY 


TRIGGER 


RELAY : 

GV, SOOSL 


1 AND Z ARE COMPARATORS. .CIRCUIT 
CAN BE MADE FROM INDIVIDUAL PARTS 
AS shown... But sss is Much simpler. 


INSJH 


ONE-SHOT TIMER 


RADIO SHACK 21S-OOH 


VALUES OF Rl AND Cl SHOWN 

will Pull relay in cor op to 

ABOUT II SECONDS- USE POINTER 
KNOB And PAPER SCALE TO 
HELP CALIBRATE CIRCUIT. USES IN¬ 
CLUDE DARKROOM TIMING. CIRCUIT 


OUTPUT 


VALUES SHOWN GIV£ 
I SECOND output 


negative Pulse or wiTM A 
Pushbutton 4wltch Across 
Pins l and z. 


i 

cz 

5 J 

3 

c 

L_ 

r ? 


[ - 0F J 

_ 


si 

















with 


USE TO SUP? 
CLOCK PULSE 
TO TTC AN! 
LS L06IC 
CIRCUITS. HI 
CONTROLS PU 

repetition R 


SHOT THAT 
ERED BY 
SS/MG OR 


vents 


, TIMING 
Auses P/N 3 

M£IU INPUT 


Radio smack 
















Rl CONTROLS 


IOOK 


XI00 


SILENT WHEN U&HT STRIKES PHOTOCELL. 

remove light Amo tone sounds. PASTER 
RESPONSE THAN ADJACENT CIRCUIT. 


ULTRA-LONG TIME DELAY TOUCH SWITCH 


TtyPlCftL output: 


SPS &I» 3) 
kon (> to OuTPufr) 


timer (continued) 

555 


DARK DETECTOR 

+ < * RS 


non 


H 017 


additional 

STAGES 


X I 000 


HQtf 


+S-IS 


THIS RATE IS 

Divided by; 
the Hbiizlsl 

TO GIVE XIO, 
*lPo And . 
*.iC>OQ DELAYS. 


WORKS BEST 
INDOORS DUE 
TO STRAY AC 
PlELD. ELSE¬ 
WHERE TRY 
TOUCHING 
PINS J AND 2. 


TOUCH WIRE 
(TOO CH AND 


GLOW I SECOND) 


V7 

C<) S PHOTOCELL 
CRadio shack 
2U-11G) 


GdS Photocell /radio shack 


PRODUCES WARNING TONE, WHEN LIGHT STRIKES 
PHOTOCELL. MAKES A GOOD OPEN DOOR 
ALARM POR &ePIUG$RATOR OR PRE6ZER. 









TIMER (continued) 


NEON LAMP POWER SOURCE FREQUENCY DIVIDER 


+5-IS 


GRE.EN IN<J|Y 
i X i\ i 


input frequency 


5S5 


DIVIDED 

frequency 


Tl: 8JL-IK 

(RAPID SHACK Z7$-l*8D) 

:i i o.!>.?, zsov 
U: neon camp 


WORKS BEST WITH SETTER 
QUALITY NEON CAMPS. REDUCE 
Rl SLIGHTLY FOR MORE 
OUTPUT VOLTAGE. 


THE 5S£T FUNCT/ONS 
AS A ONE-5HOT 
THAT IS RETRIS66RED 
BY THE INPUT WAVE, 
WAVES ARRWING DURING 
THE TIMING CYCLE 
ARE IGNORED. 


TRIANGLE WAVE 
GENERATOR 


ONE-SHOT TONE BURST 


555 \1 


ADJUST R\ TO PROVIDE UP TO 
IO KHi. OUTPUT FREQUENCY 
THIS HIGH PRODUCES CLOSELY 
SPACED TRIANGLE WAVES. THE 
WAVES ARE SEPARATED AT SLOWER 
FREQUENCIES CV V \l 


4-5-15 51 R3 

A H.7K 


81 

H 


555 

rh ; 

IOOK 

CL - 


IO - lOOyuF 


3 


r^injuir 


(880 H») 


PRESS SI And steady Output 
FREQUENCY appears at P/N 3. 
release SI And OUTPUT frequence 
Continues until cz is 
DISCHARGED BY RH. INCREASE 
CL (or rs) to INCREASE LENGTH 
OF THE BURST. CHANGE FREQUENCY 

of tone Burst via Rz or cu 











DUAL TIMER 


55b 


CONTAINS TWO INDEPENDENT 
TIMERS ON A SI N6l£ CHIP 

Both timers are identical 
TO the 5SS. All the 

APPLICATION CIRCUITS can 
ALSO BE BUILT WITH TWO SSS's. 
this Pin cross reference will 
Simplify substituting two 
5SS‘s FOR A ssrc OR HALF 
A 5SG FOR A SS^: 



Discharge 


threshold^ 


control 

VOLTAGE 

RESET 


TIMER I 


TIMER Z 


OutPut 


GROUND 


Vcc 

DISCHARGE 

THRESHOLD 

CONTROL 

VOLTAGE 

RESET 

OUTPUT 

TRIGGER 



FUNCTION 


3-STATE TONE SOURCE 


GROUND 

TRIGGER 

output 


Control V 
threshold 

DISCHARGE 

Vcc 


INTERVAL TIMER 


I DO R 


RELAX 


500 Si 


I ~ TWO TOME 

Z~ stead y tone 
3- tome buRsx 


juuuuuun_TLm 
JlMnJUUinniuuu^^ 
juimuuwa _ft/umnfmn_ 


S55/55L SCR OUTPUT 


reset (normally 
closed) 

SCR 


*RADlO SHACK ZIS'OOH 


RSZ009 


TIMER I IS CONNECTED AS ASTA6CE 
Oscillator. timer t is a ome- shot 
relat driver, i Fires 2 once each 
c ioje~ 2. pulls Relat in For, s-s seconds. 


to £SS/s$L 

OUTPUT / v V 


MOTOR , LAMP, 


1-Hi 

M 














DUAL TIMER (c 
554 


SOUND SYNTHESIZER 


1-IOOyuF 




Both timers are in on£-»s4qt- 
MoC>a £«oomww& TH£ TRUSOER 
InPuT IWITIATLS "THE PMS.T 

Timer's cvo.fi, time, the second 
tjmerIs. cxcle eeatM .s after 7H£ 
F/RsT is qoMPiterfi. 


THIS CiRCutr +s An oscWAAtoR 
FOLLOWUP- BY A FREQUENCY 
OWIOER ADJUST R» AnO R<i POi 
VERY UWUSUAl- Soowt) EFFECTS - 


PROGRAMMABLE H-STATE TONE GENERATOR 


Moot SELECT 


o utPut 


TWO— TOMfi 
STEAOY 
Burst 
fa FTNOME 


H05I 


t 

SJl 


SPUR 

•'A* 

















QUAD TIMER 


>5 TIMING 


CONTAINS fOuR INDEPENDENT 
MO NO STABLE TIMERS. EACH 
TIMER IS SIMILAR TO PART 
OF A SSS TIMER- A ST ABLE 
OPERATION POSSI5LC ivlTH ONE 
TIMER. Vcc - T Y.S TO 18 VOLTS. 
Control And RESET Pins 
ARE common. 


Control 


GROUND 


TW06SR 


TIMING 


TIMING 


OUTPUT 


OUTPUT 


ONE-SHOT 


look 


OUTPUT 


PROGRAMMABLE SEQUENCER 


>D Go MJGH, then low, sequential 
cr-cs Control decay per step, 


TRIGGER 


J R! 

JruJ 

RZ 

]r7 I R3 

J R8 J 

RH 

raJ 

> 

5 13 i 


i { 

s s 


> 

> 


L 


o * - 

M i 

J*f 

IU j 


Yh SSQ j 1 


V*f SS8 


Yh ssb 4 1 

Yh ss& 

? 

2 

A 

7 


R 10 

t 

IS 

D 


IZ 

_TL 


t 8 



IN c 

j. OUT j ft 





>*— ! 



t - LI Rt 





OUTPUT JJ 

1 1 

1 4 

[iff output 






a 


V*f 

SS8 






QUAD TIMER ( COKIT 


FULLY ADJUSTABLE PULSE GENERATOR 


Ri controls pulse, rate, 
R1 controls pulse uj iptm. 

R3 = RH * l.s TO H.lK, 


VERY USEFUL 
circuit! Pulse 

RATE AND 
WIDTA TOTALLY 

/NDEPewPEN T. 

SEE BELOW/ FOR 

/W FORMA T/OAi, 


MORE 


SIMPLE OSCILLATOR FIXED DUTY CYCLE PULSER 


see above circuit. add this 
voltage divider to keep Duty 
cycle Constant w/nen rate /s 
Changed -S 


THIS will 

drive led 


2NZZZZ 


Ri Controls 
frequency 


LONG DURATION TIMER 


PQSH TO 
START 


SELECT R1CI, RZC2 , R*C3 AND RHCH TO GIVE DESIRED DELAY PER 
STAGE. DELAY = RAC. TOTAL DELAY * SUM OF ALL STASES. L£0 TUftl 
OFF AFTER TIME DELAY AND TURNS ON AGAIN. , 



SS8 T 

7 



SS2> r 

10 

I 

SS& T'S J 

(0 

TR 0 

8 

C2 

II 

TR 0 

9 C3 . 

►J! 

TR 0 


r _ _ 



3 v 

Q 

as 

« 2 J 

n 


R 7 RS ^ ^ 


TR 

T 

Vs 

O 

1 *> 6 ,J 










fi Vcc &TI8v] 

1 DISCHARGE 


GROUND 


CMOS VERSION OF THE 
55S. VERY LOW POWER 

consumption. wider 

SUPPLY VOLT AO 6 RANGE. 

LONGER T1NMNG CYCLES. 
CAUTION: APPLY POWER TO 

7555 BEFORE CONNECT/NG 
EXTERNAL CIRCUIT. 


trigger 


£ THRESHOLD 


OUTPUT I 


CONTRQL 

VOLTAGE 


LIGHT PROBE FOR BLIND 


FREQUENCY METER 


CdS 

PHOTO 

CELL* 


SPKR 


CALIBRATE 


INPUT MUST BE 
SQUARE WAVE. 


radio shack z?l-iil 


EVENT FAILURE ALARM 


■ TO 

AupiO 

AMP 


IOOK 


2W2907 


ALARM TONE SOUNDS IF s / IS 
NOT CLOSED WITHIN 5 ~ 30 SECON 






Keep PWR LEADS ON BOTH UWITS SHORT. USE 0-1/4F ACROSS 
PVyR CONNECTIONS (At CHIPS) IF OSCILLATION OCCURS. HAV£ fun. 


J Ql 

/ PHOTO- 
E TRANSISTOR 


PULSE-FREQUENCY-MODULATED INFRARED COMMUNICATOR 


TRANSMITTER 


aaa r - 


■—t~ 

t 

L R* - 

H 

8 <«_ 


RZ 4 - 

_ S.feK _- 

MlC; XTAL (2 70-O^S) OK. 
electret (z?o - 092 ) fffsr. 
R 3: TRY /M FOR MORE GAIN. 


_L C 2 

'T' MTOpF 


*2Tt'lH3 

BEST. 


oPERAT/on : PO/nT LED AT 

Q|. APPLY POWER AND 
ADJUST RH IN XMTR UNTIL 

Good quality Sound heard 
from rcvr 3 s--< is- khz), 

LENSES W ILL GIVE RANGE OF 
HUNDREDS OF FEET AT NIGHT- 


RECEIVER 


transmitter : R 3 

CONTROLS GAIN. dH 
CONTROLS CARRIER 
FREQUENCY. FOR 
initial tests, remove 
M tc and connect 
transistor radio 
PHONE OUTPUT TO 
R3 VIA H.7 JH F AND 
Gnd. use low 
volume SETTING. R3 
MUST BE 100K. 
receiver : Rs 

controls GAIN. Ct 
And C3 give Vco 
center frequency 
OF ^ HO.L> kHz. 

SHIELD Ql WITH ruse 
TO SLOCK EYT£ANAL 
Ll GHT. USE LOW GAIN 
(RS) WHEN ADJUSTING 


TRAN SMI TTERl 


_u ce 

"T 2 ->f 


C7 

I00/4F 


10 mF 


PHASE-LOCKED LOOP 
5 <>S 


vco vco 

NC NC NC NC V+ C R 


Sophisticated analog system that 
Automatically track* a fluctuating 
input signal. voltage controlled 
OSCILLATOR (vco) frequency is controlled 
gv output voltage from phase 
COMPARATOR. this CAUSES vco FREQUENCY 

to move toward input signal. the 

Comparator voltage output is 
Amplified and available for 

COMMUNICATIONS APPLICATIONS ... AS SHOU/A/ 

below. see Radio shack data qook for 

More INFORMATION. 


V- IN HJ VCO com REF demod 

OUT IW OUT OUT 

I 1 

i_ 1 


Phase 


Comparator 














TONE DECODER 
SG7 


OUTPUT 


OUTPUT 
CAPACITOR 
LOW PASS 
CAPACITOR 
INPUT 


GROUND 


CONTAINS A PHASE-LOCKED LOOP. 

PIN & GOES LOW W HEN THE IhJPUT 
FREQUENCY matches the chip's 
CENTER FREQUENCY (fo) • THE LATTER. 
FREQUENCY is set BY THE TIMING 
RESISTOR AND CAPACITOR (ft AND C) 

And is £|.i)H-(rc). R should Be 

BETVUE&aJ Zk-2oR. THE 5C.J CAN 
BE ADJUSTED TO DETECT ANY INPUT 
BETWEEN O-ol H 2 . TO SooKHa- MoT&: 
l $EconD or MORE MAY BE REQUIRED 
For the 5t7 to lock- on to low 
Frequency inputs! see T^is chip's 
specifications For more Information. 


timing 

capacitor 

timing 

resistor 


THE VALUE no MICROFARADS OF THE LOW 
PASS CAPACITOR SHOULD g£ A / fo WHERE 
* RANGES BETWEEN IS OO (FOR OP TO 

IH % fo DETECTION gANDWIDTH) TO GZ.OOO 
(up TO 2% fo DSTECT/on BANDWIDTH). 

THE OUTPUT CAPACITOR SHOULD HA|/£ 
about TWICE THE CAPACITANCE O F 
the Low pass F/LTER CAPACITOR. 


BASIC TONE DETECTOR CIRCUIT 


TWS CIRCUIT IS 
HANDY PoR LEARNING 
TONE DECODER 
BASICS. THE SG 7 
Portion can be 
used IN many 
DIFFERENT APPLICATIONS 

(see below), the 
PREDICTED £* IS 
1.1 KHz,. THE TEST 
CIRCUIT fo WAS fBkAk. 


Adjustable tone source 


(.OPTIONAL) 


INFRARED REMOTE CONTROL SYSTEM 

RECEIVER 


TRANSMITTER 


RS look 


infrared 


4_LJ *RADlO SHACk 

nie - IH 2 

ADJuSt Ri until 
RECEIVER LEO GLOWS, 


PHcrro 


Ok TO 
USE GY 

relay. 


TRANSiSTol 


(radio shall Range - several inches 
Z.7G- iso) USE lenses to increase. 


CL 7: 

k U± 1 

,I/»F 

C3 T' 


2 .V 4 F 


7 


1 




f RJ r“*l 

IOOK 1 








TONE DECODER (continued) 
547 



_>| |*-Shift 

JT_TLT 


5-VOLT 
SQUARE WAi/6. 
(iMx) 


LATCHING THE 


OUTPUT 


SHOW/ ONLY 




THE LATCH 

COMPONENTS.. 


Load (Lled^ 
Relay, etc.) 


output stays: 


MANUAL 


INPUT TOMg. 15 


NARROW BAND FREQUENCY DETECTOR 


ADJUST pl AND 
R2. TO RESPOND 
TO CLOSELY SPACED 
FREQUENCIES. LED* 
i AND 3 WILL GLOW 
FREQUENCY IS 
HIQH OR LOW. 

LEO 2. WILL SLOW 
'WHEW THE INPUT 
FREQUENCY |S 
CENTERED- 


L6t>3 


+ 7 

z 

— 

L—< 

//<£ 
A—-« 




f 







R. t 



» A 

BOTH CIRCUITS --«—AA/V_, 


r- .- 


II 


2-FREQUENCY OSCILLATOR 2-PHASE OSCILLATOR 
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TONE DECODER Cc6„ T . nued) 
5^7 


■VS 

A 

3 


touch-tone w decoder 

+s 


IC/.2j3 = 7*02 
ACTIVE OUTPUT - H 


CZ-H.7^ F 


2.2k 


s 

(0 

z. 

+i 

<H 


+ 

s i 

~ o.t 

CfL 




T\A>; 


iztfT 

= 5 A s 


OtA»7 


JOo-^S 
' v$ 

2 . . 





r 





i u 

H77Hz CZIZ.ZhF 




i 

---—--,-i 











12-KEY PUSHBUTTON TONE MODULE 



CEX-HOOO 


O (FR£QU£MC)£S tu Hz) O 


GENERATES THE 12 STANDARD 
TELEPHONE TONE DIALING FREQUENCY 
PAIRS. V+ SHOULD NOT EXCEED (0 
VOLTS. REQUIRES 3.S8 /UHz CRYSTAL 
OR to USE FROM I TO IZ KEYS 
FOR REMOTE CONTROL. 


TOUCH-TONE 
TRADEMARK OF 


PORTABLE TOUCH-TONI GENERATOR 


SK 

VOLUME 


ground 



REMOTE CONTROL 


DVWAM1C. 
MIC * 


portable 

TOUCH-TONS 
GENERATOR 


IOOK 


■C& TRANSCEIVERS 


TOUCH-TONE 

DECODER 


123^5^7890^#- 

IO<? 






VOLTAGE-TO-FREQUENCY 
FREQUENCY-TO-VOLTAGE 
CONVERTER 
9YOO C274-/7Y0) 

IN VotTAGE-TD-FREQUENCY C V-p) 

MODE* AN INPi/T VOt-TAGE WHICH 
HAS g£EN CO^VEETHP INTO A 
CURRENT BY A RESISTOR AT PIN 
3 is transformed into A 
PRoP&fcrioNAi- FREQUENCY. IN 
FREOUENCY-^TO- VOLTAGE MOPE a 
frequency At pin II is converted 
into A PRoppftTVONAE VOLTAGE . 

TMis CF/P CAN 86 operated 
FROM A SINGLE OR DUAL PolARiT'V 

Power supply. 


BASIC V/F CONVERTER 



ZERO 
ADXU ST 


MOTE UNUSUAL 
LOCATION OF 
POWE* 


SUPPLY 


GNO 


Vpp 

Nd 

amplifier 

our 

COMPARATOR 

IN 

FREQtZ OUT 

OUTPUT 
COMMON 
PULSE FREQ. 

OUT 


CAUTIONTHIS CHIP incorporates 
Both BIPOLAR A nP CMOS C/RCD/T7? Y. 
THEREFORE CMOS HAnOL/NG 
Precautions Must be folIolu&d 
to avoid permanent damage. 


FSK* DATA TRANSMITTER 



fceouency 


OUT 


Rl- optional ^USE 

TO SUPPLY INPUT V OUTAGE 

DURING tests)., 
voltage in 



To SEND BINARY 

R2 Controls output. over WIRE or. Radio. 


mo 


VOLT A6E-TO-FREQUENCY ( Contikjued) 
FREQUENCV-TO-VOLTAGE 




CONVERTER 


AUDIO FREQUENCY 
METER 


iMPwT FRe<ao£MCY MUST 

CROSS o VOCT, VUORfcS L>P 
TO LS" KHa.. R2. IS 2£RO 
Adjust Pod met BR. adjust 

R7 TO ClVt MAXIMUM 
READING AT ZS KM* I/O. 

for more stability , change 

RL TO fo-v ZENER DIODE. 


IOOK 


SYSTEM 


ANALOG DATA TRANSMISSION 


9H00 








1 Ct 





k 47 *E 

0-1 



TRANSMITTER 


RECEIVER 


99oo 


9900 


AOAJfT&D FROM a DESISAJ 
6Y MICHAEL PAIR A OF 
T&LEDYWE. 


IOOK 


ANALOG 
SIGNAL In 


JoOK 


THE SPKR. IS OPTIONAL 8UT MAY PROVE HELP POLL DURING IN I t/AL. TEST I MS. USE AM 


ik>f Railed led i radio shack gm cam 8e the photo transistor supplied with 


THE LED OR. RADIO SHACK Z7b-J30- R7 IN 7W£ R6C£iy£ R Y£ ZERO A-PJHST- 









VOLTAGE CONTROLLED 
OSCILLATOR (VCO) 
544 


GROUND 


VERY stable , easy to use 

TRIANGLE AMD SQUARE WAVE 
outputs. Ri and ci Control 
CENTER FREQUENCY. VOLTAGE 
AT PIN S’ VARIES FR£QUGAJC'i. 
IMPORTANT : OUTPUT WAU£ DOES 

Nor fall TO o vocrl AT jjfr. 
volts (p/n g), for Example % triangle 
output cycles between And +g 
Volts. Square output 
BETWEEN +&> And + /!.£• 


|=L MOODLAT/ON 
thi Put 


OUT 


1- INPUT 


FSK GENERATOR 


Volts 


FUNCTION GENERATOR 


-TUX 


MEANS FREQUENCY SHIFT KEYING. 


output use TO transmit binary 

DATA OVER TELEPHONE 


Bt. CONTROLS 
FREQUENCY. 


Lines OR store binary 


DATA ON MAGNETIC TAPE. 
‘Vc c - ^ Volts. 


TWO-TONE WARBLER 


Rl CONTROLS 
WARBLE RATE 


RS 

iM 3,H,S,G 

Vi ^OY9 g r^ L. 

C4 R7 { ^ 

.OSyuF IOO < 


Ts HOH9 




5(o<o 



tt 





if, 













74LS I<t3 


DCS 

?4LSj93 


8-Bit data bus 

BUS ENABLE o- 
£ WHEN Low) 


THIS PROre.CT 
FOR ADVANCED 
EXPERIMENTERS. 


5 [(, |9 

74LS374 


•L LOAD 


1 u f ^ + f * 0 MIT SEComD 

lz 1 IS l l(> I 1 ? ^ 7HLS193 For 

zo 4-BlT OUTPUT. 

WORKS SETTER. 

10 


3 

4 

7 

8 

13 

14 17 

7 

(a 

1 

3 

7 

(* Z 


AN ALOG-TO-DIGITAL 
CONVERTER TL 507 


PROVIDES AMAL06 -TO- 
DlG/TA(L CONVERSION FOR 
MICROPROCESSORS. CAM 
PROV/DE ^Z-g/T OR 8-6 IT 
OUTPUT WITH EXTERNAL 
COUNTER PLUS STEERING 

Logic. mares Good 
pulse width modulator. 
Mote: use Vcc l or V ct 2 


enable J_ 
Clock 

ground iL 

OUTPUT iL 


reset 
2. Vcc 2 
!° Vcc 1 


_5 ANALOG 
IN 


Vcc I ~ 3.5 TO (o VOLTS 

Vcc 2. — 8 TO 18 VOLTS 


PULSE WIDTH MODULATOR 


8 4 


-1 --- 

/ (p 


IN q_S 


Sss 


TL507 

(clock) 

3 2 



OUTPUT * ."ISVcct TO .15 V cc l 


OUT 1-S V IN 


3.0V 


“‘TUT « 

inn 783 


470 pF 


_L (CLOCK = lOOXHz.) 

8-BIT ANALOG-TO-DIGITAL CONVERTER 


ICI = 74usoo 


XCZ - 74 CS 02 
















8-BIT DIGITAL-TO-ANALOG 
CONVERTER DAC 801 


Compensation 


provides VERY fast 8 -BIT 
DISITAL-TO-AN ALOG CONVERSION 
WILL ACCEPT TTL LEVELS 
AT INPUTS 61 TO B8 . CAN 
PROVIDE ± OUTPUT. USE 
TO interface micro computer 
TO ANALOG DEVICES. 


61 - most SIGNIFICANT BIT, 
B 8 “CEAST SI6AJIF/CAVT Sn 
V± - iH.S to 18 V. 


threshold 


C ONTROL 


DAC 801 POWER SUPPLY 


Tl*. uovac /2 s.2 vac ct Qiiz-isiz) 

(ok to USE ZT*,-isos FOR NON¬ 
PRECISION APPLICAT/ONS.) 

IN 


+ 10 V (ADJUST 
VIA Ri) 


ONLY tsv IS 
AvailascE if t i 
is 273-ISOS. 


FULL. WAVE |T 
RECTIFIER 


CAUTION 


You must 
insulate 
Connections! 


use TO -220 HEAT SINK 


3 

IL 

13 

.0/ 

—41 - 


.1 

- U —- 


-y- 

< i.Z K 



OUT 

1 “, 


- J 


i. ' . J 

OuT 

" .1 

■ --* 



1 


[S <o 

7 U 




8-6IT DIGITAL-TO-ANALOG 
CONVERTER DAC 801 ( continued) 


25&-STEP STAIRCASE GENERATOR 


74 LSI93 


7HLS 193 


10 /) 


dac 801 



Rl 

ioor 


CLOCk 

RATE 

INCREASE TO 
SLOW RATE 


R2: FULL SCALE 


ADJUSTMENT 


DAC 801 TONE GENERATOR 


L +S 


si: close for 
unipolar 

OUTPUT 


Rl Aa/D Cl 
CONTROL tone 
RANGE. 


change or omit 
owe OR more 

IAJPVTS TO DAC. 60) 

TO MAKE OW/QUE 
WAVEFORMS. 

Mote: +iov reference 

CAN g£ +5 TO +/OV 
IN NON- PRE CIS/ON 

Roles tone 

Generation). 
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o u ui 



LMZSH 




PCI-C4S PHOTOC SLL 

CraWO SHACK Zlty-uQ) 

















• I 


0) 


POWER AMPLIFIER 
LM386 


Designed maimlv for low 

VOLTAGE AmPLIFIC AT/OM. WILL 
DRIVE DIRECTLV AW 8-OriM 

SPEAKER. GAIN Fixed AT 20 
Birr CAnj g£ /INCREASED To 
Awv value up to zoo. 


+ iwpur 
Gmd 



X20 AMPLIFIER 


X200 AMPLIFIER 

+ H -IZV 



Ri CPHTRolS |WPyr SIGNAL level, 
/ 


BASS BOOSTER 


AUDIBLE ALARM 


+ 4 -/Z V 



C1 

ZIOmF 


l RZ 

10k 'T's ^2 




■ 013 , 





Circuit showm 
is VERT sew si rive 
LIGHT WAVE 
RECEIVER. OR TO 
USE OTHER OP- 
A»APS FOR THE 
TLO&A. 


Qi- PHQTOTRAKIS1STOR 

CPAPlO SHACK Z7b-|Jo) 


GAIw: /OOH 2 = 2Sd& 
Zkn^t =* l^d6 


HIGH GAIN POWER AMPLIFIER 

+9V 


7W\ 


usa care; +( j gaim= 2 o (to change 
&£ loud! jJt, / 

J+\, 2Z0/I.F 

+1 
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8-WATT POWER AMPLIFIER 
LM383 /TDA2002 


Power amplifier Desusweo SPecif/cally 

FOR AUTOMOTIVE APPLICATIONS — BUT 
IDEAL FOR ANY AUDIO AMPLlFI CAT/pW 

System. designed T o drive a 

LOAD (EQqi VALENT TO A SI MOLE Y-OHM 

speaker or mwd a-oHM speakers 
In parallel). this chip Contains 

THERMAL SHUTDOWN plRCyiTR Y TO 
PROTECT ITSELF FROM EXCESS I i/£ LOAD/Nfi. 
THIS WILL CAUSE SEVERE DIStORT'PN 
During overload cqwdit/ons. you most 
USE AW APPROPRIATE MEAT $inR 
C e -3- RADIO SHACK 27fc-/3k5). SPREAD. 

Some HEAT SINK COfwPOVMD (27C-IJ72) 

OM THE L/W 383 TAB BEFORE ATTACHING 



THE H£At SINK, 












8-IVATT AMPLIFIER 

T 

+5-20V 





Aud/o 


1000-2000/4.F 


USE HEAf: Si NR. 
Reoocej Power supply 
voltage to g-9 violz 

(As IN CIRCUIT BELOW) 
IF SEVERE DISTORTION 

2-BJIspkRs oicciuRS. 

IN PARALLEL. 3.. DDAitl APPLY EXCESSivi 
INPUT SIAWA4. 


LM383 


2.2 SI 


CH-PLACE CLOSE AS PoS5l6L£ TO THE TC. 
R2-OK TO use ^l-iojl RESISTORS JN PARALLEL, 


16-WATT BRIDGE AMPLIFIER 



audio 


\ 2.2 

Resistors in 

2-2 f 

1 _ 

Parallel 



OR 




8JL SPKRS — 

v / 






r H < 

^ M-± 

1 _1 

R3 CS 

I 

L 

> RH 


I 





DUAL 2-WATT AMPLIFIER 
LMI877/LM377 


HIGH Cjuality, easy to use Power 
AMPLIFIER. ideal for DO-IF-VouRseLF 
Stereo , p a. systems, intercoms, etc. 
Automatic thermal shutdown protects 
Against OVERHEATING. 70 d& CHANNEL 
separation means virtually no 
crosstalk. ONLY 3 microvolts noise INPUT. 
HEATSInRING: UNNECESSARY IN MANY 

APPLICATIONS SINCE AVERAGE POWER IS 
USUALLY WELL Below BRIEF PEARS; /N 
Any CASE. PINS 3,4,5 , IO, II and iz SHOO! 


gnd 


note: Gnd pins should 
be heat sunk For 
Maximum Power. 


USE HEATSINK CuP TO IO SauARE 

copper Foil on Pc board or 
IF THIS OCCURS. 


INCH £S OF 

metal fin) 

H-WATT AMPLIFIER 



STEREO AMPLIFIER 


IOOK 


vooie 


&JL 

SPKR 


|210yuF 


8JL SPKR 


VOLUME 


IN Z e, 

Cri&ht) 



r a 

r^r 



1 

/ 



i 




PUBLIC ADDRESS SYSTEM 


I OK IO OK 1.8 K iooK 8JL SPKR 




USE Low 
TO MEDIUM 
IMPEDANCE 
{zoo-loo_jl) 

DYNAMIC 

MICROPHONE 


7HIC 


volume) 


this CIRCUIT 
WORKS WfeLL, 
NOTE FEWER 
PARTS IN 
LMI&T7 / LM377 
STAGE.;. THANKS 
TO SPLIT POWER 
SUPPLY. 
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COMPLEX SOUND GENERATOR 


SN7LM77N 


Note: the sntlhss includes built- 

in SPEAKER AMPLIFIER, the SN7LH77 
Does NOT, 



INCORPORATES S.L.F. 

(super low frequency 
oscillator), VCQ 
(VOLTAGE CONTROLLED 
oscillator), Noise 
generator And A 
Mixer that allots 

TME OUTPUTS FROM 
ONE OR more OF 
THE ABOVE TO 8E 

combined, can be 

OPERATED TOGETHER 
With APPROPRIATE. 
Resistors and 

CAPACITORS TO 
PRODUCE MANY KINDS 
OF SouNDSi CAN BE 
CONTROLLED BY EXTERNAL 
COG/C. SEE DATA 
Supplied iwith chip For 

MORE INFO. 


GROUND 


EXTERNAL NOISE CLOCK. 


DECAY _^W\__ 2. 
ATTACk/decAY-^14- 8. 
SYSTEM ENABLE JL 


attack _aaa_ 


AMPLITUDE _jWv_ 


Audio output 


THIS CHIP IS EAST +HS 
to use if You Follow 


DATA SHEET INSTRUCTIONS. 


ENVELOPE SELECT 
M/XER SELECT C 
MIXER SELECT A 
M/XER SELECT B 
OmE-SHQT __AAA_ 


Owe-SHOT 



VCO SELECT 


SA - R 44f 

S.C. R 

Pitch control 


VCO _*AAA^_ 


VCO 



external VCO 


Vreg 


2 


PERCUSSION SYNTHESIZER 



SI- PRESS TO ACTIVATE sound 


RS7009 


SPKR 


ADDS 


CONTROLS 


Ffi EQUENCY 


USE 270K 


Controls 


Exponential to slow 


DECAY 


Sound 


Control 


DECAY 


ioo 

K 


attack (low = drum) Duration 
, AWMAM K-T-H 


H7K 


iook 

(vCo bias). 


8-OHM 


SN7L<mN 
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COMPLEX SOUND GENERATOR (continued) 
SN7&H77N / 


NO\SE GENERATOR 


NOISE. SELECT PIN 


SN74.H77N 


©-ohM 

SPR R 


PRODUCES STEADY HISS. MAKE SNARE DRUM 
BY CqnwECT/mG Pushbutton in SERi£S WITH 
SPEAKER. ADD S.L. F. OSCILLATOR TO MODULATE 
THE PISS. CSECECT S.C.P. + NOISE BY CONNEC¬ 
TING Pins zs And zt> to Gnd and pi aj 27 to 
+ 9v. Add im pot from Pin zo to swd And 
\/aF capacitor from pin zi to Gnd.) Sounds 
Like steam train or propelle./? a/'rcraft 
Depending on adjustment of im pot. 


- > 100 -soo 

IO/*P J (volume) 


UNIVERSAL UP-DOWN TONE GENERATOR 


SI “ PUSH FOR 
_, TONE SEQUENCE 


RS2009 


SN7GH77N 


S-OHM 

SPKR 


K J \ t \ / 

VCo S.L*P controls 

frequency frequency Sound 

Duration 

PRESS SI and release to hear undulating TONE 
•That gradually decays and stops, change i/co 
And S.L.F. components for many different sound effects 
ranging from siren to science pictiom moi//£ sounds. AoR cowtiiuuocis 
Sound, omit Components AT Pins 7,&,23,'RY And ground P/aj 9. 


Controls 

d^cay 


;oo- 

soo 

(volume) 


. , 



-- 

21 



Z 

3 

H 

5 (» 

9 

10 

II 

Zfc 

27 

12 



H7K 

> W7K S H70- 


\0O 

> IOO 

<> 


_/ 




1 

•—— - S— - < 

— 

K 

-- i 

lZj 

-1 




00 

I s - 

IO 

» 

17 18 

20 

2| 

23 

2Y 

12 

S + 

— ✓ 

< 

+[_ ^ 


+ _ 

+ 

_ — 

— ^ 


lOMS.ZV* 1 ^ 

''lOOK^ 

lOOK< 

4mF H.7K^ 

IM <jz.2T 

♦ 33^m F 

--1 

" IM < 
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COMPLEX SOUND GENERATOR 
SN7&N88N 


ENVELOPE SELECT I 


SHOT OUTPUT 


Modified version 
OF SN7UH77N. 
INCLUDES BUILT-IN 
AMPLIFIER FOR 
DIRECT SPEAKER 
DRIVE. NOTE 
THAT SN7&Y88N 
and SN7 c.y?7n 
HAVE DIFFERENT 
PINOUTS. 


VCO OUTPUT 


ENVELOPE SELECT Z 


NOISE CLOCK OUTPUT 


OUTPUT 


NOISE —AAA— 


MIXER C INPUT 


MANY DIFFERENT 
SOUNDS CAN BE 
CREATED. FOR 
BEST RESULTS, 
STUDY CAREFULLY 
THE TECHNICAL 

data supplied 

WITH CHIP. 


H ONE - SHOT r—MH- 


DECAY 


DECAY 


ONE-SHOT 


inhibit 


audio input 


5-volts out iL 
VccC+^v) n 
Audio out H 


very easy TO 

DEVISE YOUR Ovw 
UNIQUE. SOUNDS t 


Note : Sound output 
NHY e«HW££ 4S Vce. 

GOE S FROM +4 TO 1 9 V. 


ground 


ii EXTERNAL vco 


CONTROL 


BOMB DROP PLUS EXPLOSION 


PRESS TO START 


SNHGH&6N 


Rt ' 
480 R 


RR CONTROLS DURAT/GN OF EXPLOSION, 

RS Controls altitude. 


RS 

mixer 

8 

IMPUT 


MIXER 

A 

lA/PUT 



1 

O o 

ll 28 

l 20 



«• Cl 7 8 

17 Ho 1 8 19 CM 

I ll 

MlOpF _ + 

+ 22/uF 

J _ 

r T < 

** T J *h "" 

> RS " 

<> SOOK. Cl < 

>H70X CJ > IM < 

\ I0OK 

X_ “• v 


_ 


COMPLEX SOUND GENERATOR ( co M tik> UE o) 
SNIfcMftftN 

IMPROVED STEAM ENGINE AND WHISTLE 





PRESS FOR 
WHISTLE 


f U$E .00*17 FOR 
RASPY WHISTLE 
OR .Ol FOR 

Pure tone. 


R2 CONTROLS 
SPEED. 

RH CONTROLS WHISTLE 
frequency. 


Engine 


+Oto 9 


C5 I 
YTOpF 


b 

0 

I' 8 



+ 

1 

J . 

ft! " 

P ct —; 

^ < 

> R3 " 

M70pf 

-- 

WE 

< Sook < 

>470* 

L_ 


THE ULTIMATE SIREN 


+ c* to 9 



RS (optional volume control) 
10 K 


SN7(pH 


fU 

JOOK 


Ri controls 
RC controls 


CYCLE RATE 
FREQUENCY, 


8 Jl 

SPUR 


adjust m for High resistance 

ULTRA SLOW SIREN. 


61 VE 





DUAL ANALOG DELAY LINE 
SAD-I02HA 


Contains two independent siz stage 

SERIAL ANALOG DELAY (SAD) LI A)£S 
(ALSO CALLED AwAi.06 SHIFT REGISTERS) 
OR TO USE EACH 5/2. STAGE SAD 
SEPARATELY OR. In) SERIES. Am A LOG 


DATA RIDES THROUGH THE SAD ON 
Alternating clock Pulses And 
APPEAR AT the two outputs AFTER 
PASSING THROUGH ALL Sl2 STAGES. 

Connect Vbt, to Vpt> .(pint} or, for 

OPTIMUM RESULTS, TO I I JOLT BELOW 
Vpo. THIS CHIP CAN BE TRlCKT TO 
USE SINCE SEVERAL. EXTERN AL. 
Adtustments are required. CIRCUITS 
on this Page explain operating 

REQUIREMENTS WHILE A COMPLETE 

circuit is shown on facime PfKSE. 


caution: this nmos chip is 

VULNERABLE TO DAMAGE FROM 

Static Discharge ' Follow 
CKOS HANDLING PROCEDURES. 


SERIAL OPERATION 


SAD IN/OUT CONTROLS 


Rl Controls bias to section B. 
NOTE THAT only one OUTPUT OF A 


OUTPUT 

BALANCE 


input bias 


ADJUST Rl (input bias) FOR OPTIMUM 
AUDIO OUTPUT. OUTPUTS APPEAR LIKE 
THIS ON A scope: 


OUTPUT SUMMER 


2K-IOOK 


Summed outputs (A+A') 


ANY OP-AMP CAN BE USED, BUT 
LOW NOISE FET INPUT TYPES ARE 
BEST. 


SIGNAL 


SET SCOPE TO VISUALISE INPUT 

(compressing clock rate}: 


delays 

OF UP TO 

Vz. 

SECOND 

CAN 8£ 



1 

ACHIEVED. 

A 2-PHASE 

CLOCK IS 

REQUIRED 

1 1 2. 31 H 

5| t 

71 8 

TO DRIVE 

inputs <#>1 

AND 

<P2.. 

IfJPUT 

GND <£2.A 

OUT A 

+IO-I7V 





is connected to input 















PREAMj 


-'/‘T'v 

iTLOSW 


TLOSH 


TLD8Y 


\Oj4r IK 


Z^PHASE CLOCK 


-TUT., 


high-pass cotoff. +izv 


scope here. 


LfiW- 


Ifilter 


BASER 


ADJUST CIRCUIT FOR DESIRED EFFECT 
B V CONNECTING TRANSISTOR RADIO TO 

audio jwput. tune Radio to a talk 

SHOW FOR BEST RESULTS. 813 Aw D R7 
Control Bias to sections a and b of 
the sad. R9 Balawces the sad out¬ 
puts. rz controls the Clock rate- 

gn IS THE MAIN BALANCE COnTROC. 
rr COWTROLS THE RELATIVE AMPLITUDES 
OF THE ORIGINAL AWD DELAYER SIGNAL 
APPLIED to THE MVXER. CONNECT THE 
output to a Power Amplifier. You must 
ADJUST BIAS COWTROLS PROPERLY FoR BEST 
RESULTS. SET RZ FdE LOVU FREQUENCIES 
(5-&KH*) FOR SINGLE echo. USE HIGHER 
CLOCK FREQUENCIES (ZO-IOOKHz) FOR HOLLOW, 
SWVSHY SOUNDS. NOTE l THIS CIRCUIT IS not 
For BEGinnERS. 


REVERBERATOR 


TO Plw Z \0/ 

OR PIN S 

OF TLO 8 H (TRY BOTH). 


ADD THIS FEEDBACK CIRCUIT FOR 
UNUSUAL REVERBERATIOM EFFECTS. 
slow Clock frequencies Gu/e 
MOST STRIKING REVERBERATIONS 
TRY 5-20 KHx. FASTER CLOCK (Z 
loo ZH*) AMD CAREFUL ADTUSTME 
•GIVES ROBOT-LIKE SOUND used 
SOME SCIENCE FICTION MOV/6S. 


HELPS TO 
COWWECT 
FREQUENCY 
COUNTER HERE 
TO MONITOR 
CLOCK FREQUENCY. 


CH 

IOjuF 


HELPS TO CONNECT 


BRIDGE HERE TO ELIMINATE 


EASIER TO _ 
SET Bl AS 
(RI3, R7) ST 
CONNECTING 

Scope to pin 
5 OF SAD.JHEN 
R9's center 
TAP. START 
WITH LOW 
LEVEL AUD/O IN. 


C7-C8: 

USE ;ovAtF FOR 
Low <6 RATES. 


MIXER 


.oi/i F 


RlH 

htk 


1 0/4 F 

^K— 


SAD-I02Y A 
section A 


















OPTOCOUPLERS 

TIL III - PHOTOTRANSISTOR 

TIL IIS - PHOTO DARLINGTON 

INFRARED led Turns on 

PHoTOTRAnSISTOR WHEN LED 
IS FORWARD 6/ASED. USE 
TO REDUCE ELECTRICAL NOISE 
AND SHOCK HAZARD- IDE/U 
F6R ISOLATING f\Nl> INTERFACING 
Ml CROC OH PUT£ R 6US LINES. 



A K WC A K NC 


TIL 111 TIL 119 

USE TIL 119 WHEN INPUT 
SIGNAL. IS SMALL. 


TiLlll / T1L11S TEST CIRCUIT 


ie>K 

.65 



Sot MORE SeuSITH'E. 


SS5 


TIL III GIVES 1.5 KV 
ISOLATION. 


CIRCUIT Shows 


ttl interfacing. 


OUT * IN 

V 


V«i’V,,Z-SV 
1, 7 = Vs 7H0H 


Vccl 

IOOK 


TIL 119 IS SLOWER 


CALCULATOR/COMPUTER INTERFACING 


KEYBOARD INPUT 



to key Contacts 


(reverse if necessary) 


h = enable 
l a disable 


h = CLOSE 
L ■= 


IMPORT A NT : THESE circuits 

MAY VOID YOUR CALCULATOR'S 
WARRANTY. T HAVE. USED BOTM 
WITH A LOW COST CALCULATOR 
WITH LED READOUT. SEE 

Popular Electronics , dec i97<? 

( pp. as-87) , FOR DETAILS. 
always follow mos handling 
PROCEDURES when WORKING 

WITH calculators! IF NOT, 
You may DAMAGE THE UNIT'S 

PROCESSING CHIP. 


126 


calculator timer 



TO RED 
BATTERY 
CLIP LEAD 


TO BLACK 
BATTERY 
CLIP LEAD 


TO LLl KEY 
CONTACTS 


’'v 


„ -V- v 

f&V \( ■ 


AAA 2 1 



IK 


FREQUENCY. 

2. ENTER 0 CD 0 


NOTE: 

THIS SHOWS 
CMOS 


INTERFACE. 


5. PRESS S| For TIMING PeRlob. 


9. READ TIME TO TENTH SECOND FROM 
display. 













OPTOCOUPLERS 
M0C3O1O ** SCR 
| SCSnC3-TR\AiC 


infrared led Switches 

TRiAC {HOC 3010) OR SCR 
(SCS||C3). Moc IOIO MIL 
SVutTCH I to VQLTS AC f 
IOO rviA- SCS l|C3 WILL 

SWITCH tOO VOLTS DC. A 
300 


See radio shack's 

SEM 1C on) Doctor REFERENCE 60 IDE 
For more information. 


OUTPUT PORTS 


PORT 


TRIAC (AC) PORT 


(r (NORMA LC1 
S T CLOSED) 


SELOW 


AC 

VOLTAGE 


BELOW 


load 


CONNECT PINS I AND i TO OECIMA L 
POINT OF LOWEST ORDER READOUT 
DIGIT. BE Eure TO OgSERVE 

polarity. use only with 

calculator having led READOUT. 

TYPICAL OPERATION: KEY IN 

NUM8ER WHICH PLACES DECIMAL 
ANYWHERE BUT FINAL DIGIT. THEN 

press Q [D □ ®. Number 

IN DISPLAY WILL BE DECREMENTED 
EAC.H TIME E3 IS PRESSED. WHEN 
COUNT REACHES 0 } DECIMAL 
MOVES TO LAST DIGIT AND 

actuates output port, for 

MORE INFORMATION SEE 'POPULAR 
ELECTRONICS „ DEC. /9T9 /pp' 8G-87)'. 


THE LOAD FDR ALL THESE CIRCUITS 
MAY BE LAMP, MOTOR OR OTHER 
DEVICE WHICH POES NOT EXCEED 
RATING OF OPTOCOUPLER. 


COMPUTER OUTPUT PORTS 


AC 

VOLTAGE 


LOAD 


Load 


















t=s=t 



t>r 


pJ>L— 





1 2 2f 



A R NC 
MOC 30/0 



SEE RADIO 







OPT OCOUPLER 

M0C5OIO LINEAR AMPLIFIER 


COfJVE^TS CURRENT FLOW THROUGH 

led into output voltage, 
ideal For telephone LIME 
COU PLlfJG AMD VARIOUS AuD/O 

APPLICATIONS. 


ISOLATED ANALOG DATA LINK 


VERW SENSITI VE 
+ .0 025 V06T IN 
GIVES FULL 
OUTPUT OF +8. 
REDUCE R| OR 
R2 TO RE Du CE 


BIAS 

ADJUST 


TTL INTERFACING 


SCR DRIVER 


7WOoP~ 


sr. 

Push to resets 
(^JORMAU-V closed) 


AC SIGNAL ISOLATOR 


ANALOG 

SIGNAL 

IN 


SIGNAL VOLTAGE 


ft GND Out 

<4 s\ 1 \ 


-HsJ 




_ 






OOK - l M 

\AA__ 







(c 

>—-^ 

►_ p. OUT 


Mi 5 


y. scr 

-H. 

4 

jl / 

f 

4. 

L. M 

1 * 1 * 

> LOAD 

c 




_n_n_‘- v 1 

4 - 

OUT 

2131X0'' 
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